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Link House Pusrication. Muscles of the Body. Link House. 1 s. 6 d. 
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Sosotta, J. Atlas of Human Anatomy. W. Heffer & Sons, Ltd., 1933 (3rd Eng, 
Ed.). 3, 10 s. 

STEINDLER, ArtHUR. Mechanics of Normal and Pathological Locomotion in Man, 
Charles Thomas, 1935. $8.00. 
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12 s. 6 d. 
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Witiams, J. F. Textbook of Anatomy and Physiology. W. B. Saunders Co., 1935 
(sth Ed.). $2.75. 

Wiu.um J. F., Frouse, F., and Broper, M. Atlas of Human Anatomy. Barnes 
and Noble, 1935. Paper, $1.25. 

Younc, James. Handbook of Anatomy (Rev. by George W. Miller). F. A. Davis 
Co. (7th Ed.) $3.75. 


ANTHROPOMETRY 


Borin, M. L. Determination of the Interrelations, Partial and Multiple, Between 
Anthropometric Measurements of College Women. Teachers College, Columbia 
University, 1930. $1.50. 

Bowtes, G. T. New Types of Old Americans at Harvard and at Eastern Women’s 
Colleges. Harvard University Press, 1933. $2.50. 

Boyp, Epitu. Growth of the Surface Area of the Human Body. University of Min- 
nesota Press, 1935. $5.00. 

Driwerc, JAcK H. At Home With the Savage. Morrow, 1932. $3.50. 
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Ketrocc, W. N. and L. The Ape and the Child. McGraw-Hill Book Co., 1933. 
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Attmann, G. J., and Drew, GwENDOLYN. Units of Activity in Swimming and Life 
Saving. Pub. by the Authors, Kent, Ohio, 1935. 75c. 

AMERICAN Rep Cross. Junior Life Saving Crews for Boys and Girls. Pamphlet 1004. 

American Rep Cross. Life Saving Corps for Men and Women. Pamphlet 1002. 

Barnes, GERALD. Swimming and Diving. Chas. Scribner’s Sons, 1933 Edition. 

Cureton, Tuomas K., Jr. Recreational Swimming Activities. Y.M.C.A. College, 
Springfield, Mass., 1931. $1.50 

Cureton, THomas K., Jr. How to Teach Swimming and Diving. Vol. I. Associa- 
tion Press, 1934. $3.00. 

Daviess, Grace B. Swimming: Its Teaching, Management and Program Organiza- 
tion, Lea & Febiger, 1932. $2.25. 

Goss, GERTRUDE. Swimming Analyzed. A. S. Barnes & Co., 1935. $2.00. 

Henpces, Sip G. Modern Swimming. McClelland & Stewart, Ltd., 1936. 35c. 

Hences, Sm G. Swimming in Twelve Lessons. Link House. 1 s. 

LEHMAN, EvGENE, Swimming and Life Saving Standards and Canoeing Standards 
for Summer Camps. 

McCormick, OLive. Water Pageants—Games and Stunts. A. S. Barnes & Co., 1933. 
$2.00, 

Scumipt, Evcene. How to Dive. Link House, 1 s. 
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SmiTH, SANDERSON. Swimming is Fun. McClelland & Stewart, Ltd., 1936. $2.00. 

SPALDING’s ATHLETIC LipRARY. Water Sports for Women and Girls. American Sports 
Pub. Co. 25¢c. 

SpALDING’s ATHLETIC LiBRARY, Swimming Rules. American Sports Pub. Co. 15c. 

WoLFFE, JABEZ, Textbook on Swimming. Link House. 1 s. 6 d. 


ARCHERY 


ROUNSEVELLE, Puiu. Students’ Handbook of Archery. A. S. Barnes & Co., 1932. 


25¢. 
SumpTion, Dorotuy. Archery for Beginners. W. B. Saunders Co., 1932. $1.60. 


ATHLETICS 


Atkinson, Leroy. Famous American Athletes of Today. L. C. Page & Co., 1935 
(sth Series). $2.50. 

CampsELL, W. G. and Reep, R. K. Coaching High School Athletes. C. C. Crawford, 
Univ. of S. Calif., 1932. $2.00. 

Drem, Karu. Sport in America. Berlin Weidmannsche Buchhandlung, 1931. 

Frymir, A. W. and Hitas, M. Team Sports for Women. A. S. Barnes & Co., 1935. 
$3.00. 

Nationat Epucation Association. Athletics for Girls. toc. 

RoBertson, Lawson. Modern Athletics. Charles Scribner’s Sons, 1932. $2.00. 

RosBertson, LAwson, and Saycer, H. E. The Olympic Coach. Sayger Sports Syndi- 
cate, 1934. $5.00. 

RussELt SAGE FouUNDATION, DEPARTMENT OF RECREATION. Group Athletics for Girls. 
Bulletins 140 and 141. 

ScHwarz, MARGUERITE, (Editor). Girl’s Athletic Association Handbook. Published 
by Editor, Madison, Wis., 1935. 5o0c. 

SILFVERSTRAND, C. and RasMusSEN, M. Illustrated Textbook of Athletics. Link 
House. 4 s. 6 d. 

SPALDING’s ATHLETIC Liprary, A. A. U. Handbook. American Sports Pub. Co. 25c. 

SPALDING’s ATHLETIC Liprary. Women’s Handbook. American Sports Pub. Co. An- 
nual, 25c. 

Strx, Tuomas Louis. The Sporting Gesture. Appleton-Century. $2.50. 

Unitep States Nava AcapeMy. Manual of Athletic Requirements. United States 
Naval Institute, 1933 (3rd Ed.). $5.00. 

Warner, G. S. and Taytor, F. J. Pop Warner’s Book for Boys. McBride, 1934. 
$2.00, 

WutAms, J. F. and Nrxon, E. W. Athlete in the Making. W. B. Saunders Co., 

1932. $2.50 
Women’s Athletic Activities Series. American Sports Pub. Co., 1932. 25¢. 


BALL GAMES—MINOR 


AMERICAN PuysIcAL EDUCATION ASSOCIATION, Official Soccer and Speedball Guide. 
American Sports Pub. Co., Annual. 

AMERICAN PuysicAL Epucation Association, Field Hockey and Lacrosse Official 
Guide. American Sports Pub. Co., 1935. 25¢c. 

Arnotp, C. Squash Rackets. Link House. 2 s. 6 d. 

Burrows, G. T. The Game of Bowls. Link House. 1 s. 

CasweE Lt, J. E. Soccer for Junior and Senior High Schools. A. S. Barnes & Co., 
1933. $2.00, 

Davies, W. G. A. How to Play Rugby Football. Charles Scribner’s Sons, 1934. $2.00. 

Droumock, J. Association Football. C. Arthur Pearson. 2 s. 
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Grsson, W. D. First Steps to Rugby Football. Mills and Boon, Ltd. (2nd Ed.), 4 5, 

LAvEAGA, Rosert. Volleyball, A Man’s Game. A. S. Barnes & Co., 1933. $2.00. 

Marriott, C. J. B. (Editor). The Rugby Game and How to Play It. Link House, 
3s8.6d. 

Noet, E. B. and Bruce, C. N. First Steps to Rackets. Mills and Boon, Ltd. 5 gs, 

SPALDING’s ATHLETIC LiprAry. Canadian Box LaCrosse Guide. American Sports 

Pub. Co. toc. 

SPALDING’s ATHLETIC Lrprary. Soft Ball Rules. American Sports Pub. Co. 25¢. 

SPALDING’s ATHLETIC Liprary. Women’s Soccer Handbook. American Sports Pub. 
Co. 25c. 

SPALDING’s ATHLETIC Lrprary. Speedball. American Sports Pub. Co. 25c. 

SPALDING’s ATHLETIC LrprAry. A. A. U. Handball Rules. American Sports Pub. Co, 
Annual. 15c. 

Stuart, I. M. B. A Textbook on Rugby Football. Link House. (2nd Ed.). 3s. 64d. 

Upar, Major A. U. Hockey for Girls. Link House. 1 s. 6 d. 


BASEBALL 


Doak, C. G. Baseball, How to Play and Coach It. Mendelhall’s Print Shop, Raleigh, 
N. C., 1936. $1.00. 

Jounson, Harotp. Who’s Who in the National League. The Reilly & Lee Co. 25¢. 

Jounson, HaroLp. Who’s Who in the American League. The Reilly & Lee Co. 25¢, 

Jounson, HaroLp. Who’s Who in the Major Leagues. The Reilly & Lee Co. $1.00, 

LunpcrEN, C. Baseball, Bailey & Himes, 1925. 


BASKETBALL 


FisH, Marjorie. Basketball as an Educational Activity. 

Hotman, Nat. Winning Basketball. Charles Scribner’s Sons, 1932. $2.00. 

LAMBERT, W. L. Practice Basketball. Athletic Journal Pub. Co., 1932. $4.00. 

MEIssneEr, W. E. and Meyers, E. Y. Modern Basketball for Girls. Scholastic Coach 
Bookshop, 1935. $1.60, 

SpaLpinc’s ATHLETIC Lrprary, Official Basketball Guide. American Sports Pub. Co., 
1935. 25C. 


BIBLIOGRAPHIES 


Connecticut STATE Boarp or Epucation. Character Education—A Bibliography. 

GREENWOOD, FRANCES A, Swimming, Diving and Watersports—A Biblography and 
Guide to Equipment and Supplies. (Privately printed), 1935. 5o0c. 

MERRILL-PALMER ScHoor, A Bibliography on Child Development and Parent Edu- 
cation. 1934. 5C. 

Morton, Leste T. How to Use a Medical Library. John Bale, Sons & Danielsson, 
Ltd., 1934. 2 s. 6 d. 

Smitu, H. L. and Norrsincer, F. R. Bibliography of School Buildings, Grounds 
and Equipment. Part II, Indiana Univ., Bureau of Cooperative Research, 1933. 
50¢. 


Wricut, Epvirn A. Bibliography of Research Studies in Education. U. S. Dept. of 
Interior, 1930. 


BOY SCOUTS 


BapEN-PowELL, Lorp. The Wolf Cub’s Handbook, C. Arthur Pearson, Ltd. 2 s. 6 d. 
BADEN-POWELL, Lorp. The Cub Book. C. Arthur Pearson, Ltd. 4 d. 
BADEN-POWELL, Lorp. Adventuring to Manhood. C. Arthur Pearson, Ltd. 2 s. 6 d. 
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BapEN-POWELL, Lorp. Life’s Snags: and How to Meet Them. C. Arthur Pearson, 
Ltd. 2 s. 6 d. 
BapEN-PowELL, Lorp. Scouting Games. C. Arthur Pearson, Ltd. 2 s. 6 d. 
BapEN-PowELL, Lorp. Lessons from the Varsity of Life. C. Arthur Pearson, Ltd. 
s. 6 d. 
TPA aaa Lavy. Travelogues. C. Arthur Pearson, Ltd. 1936. § s. 
Biunt, JacK. The Scout Book of Stunts and Ideas. C. Arthur Pearson, Ltd., 1936. 


2s. 

The Boys’ Book of Signs and Symbols. C. Arthur Pearson, Ltd. 6 d. 

Boy Scout Handbook, Boy Scouts of America, New York, 5oc. 

BraHAM, S. F. Problems of a Patrol Leader. C. Arthur Pearson, Ltd. 6 d. 

CARRINGTON, Puitip. The Boy Scouts Camp Book. C. Arthur Pearson, Ltd. 1 s. 6 d. 

Cox, Hmtpa M., and Giwney, F. Winter Crafts for Wolf Cubs. C. Arthur Pearson, 
Ltd. 1 s. 6 d. 

Drumock, F. Haypn. Just a Line—Letters to a Scout. C. Arthur Pearson, Ltd. 1 s. 

Etwes, H. Grorrrey. The Scout Spirit. C. Arthur Pearson, Ltd. 1 s. 6 d. 

Everyday Things You Ought to Know. C. Arthur Pearson, Ltd. 6 d. 

The First Class Badge and How to Get It. C. Arthur Pearson, Ltd. 6 d. 

Gritcrart Series, No. 1. Spare Time Activities. C. Arthur Pearson, Ltd. 2 s. 6 d. 

GiucraFt Serres, No. 2. Talks on Ambulance Work. C. Arthur Pearson, Ltd. 
38.6 d. 

Gitcrart SERIES, No. 3. Scouting Out-Of-Doors. C. Arthur Pearson, Ltd. 2 s. 6 d. 

Grcrart Series, No. 4. Gilcraft’s Book of Games. C. Arthur Pearson, Ltd. 2 s. 6 d. 

Gircrart Series, No. 5. Wolf Cubs. C. Arthur Pearson, Ltd. 2 s. 6 d. 

Gicrart Series, No. 6. Letters to a Wolf Cub. C. Arthur Pearson, Ltd. 2 s. 6 d. 

GitcraFt Series, No. 7. Knotting. C. Arthur Pearson, Ltd. 2 s. 6 d. 

Gitcrart Series, No. 8. Boy Scouts. C. Arthur Pearson, Ltd. 2 s. 6 d. 

Giucrart Serres, No. 9. Exploring. C. Arthur Pearson, Ltd. 2 s. 6 d. 

Giucrart Series, No. 10. Preparing the Way—Pioneering. C. Arthur Pearson, Ltd. 
2s.6d. 

GricraFt Series, No. 11. Sea Scouts. C. Arthur Pearson, Ltd. 2s. 6 d. 

GicraFt Series, No. 12. More Spare Time Activities. C. Arthur Pearson, Ltd. 
2s.6d. 

Givcrart Series, No. 13. Wide Games. C. Arthur Pearson, Ltd. 2 s. 6 d. 

Gitcrart Series, No. 14. Gilcraft Gleanings. C. Arthur Pearson, Ltd. 2 s. 6 d. 

Giucrart Series, No. 15. Rover Scouts. C. Arthur Pearson, Ltd. 2 s. 6 d. 

GivcraFt Series, No. 16, Training in Tracking. C. Arthur Pearson, Ltd. 2 s. 6 d. 

Gover, Rev. F. C. Scouting with a Bible. C. Arthur Pearson, Ltd., 1936. 1 s. 

How to be Healthy. (Approved by Lord Baden-Powell). C. Arthur Pearson, Ltd. 
6 d. 

Ince, STANLEY E. Letters to a Patrol Leader. C. Arthur Pearson, Ltd. 6 d. 

Kettry, D. G., Epcemonp, J. W., and Cuicx, W. D. Three Scout Naturalists in 
the National Parks. Harcourt-Brace, 1932. $1.75. 

Leonarp, Rev. M. P. G. Scouts’ Owns. C. Arthur Pearson, Ltd. 2 s, 6 d. 

MackenziE, J. R. Games and Practices for Scouts and Wolf Cubs. C. Arthur Pear- 
son, Ltd. 1 s. 6 d. 

Puruirs, RoLaNp E. The Patrol System, C. Arthur Pearson, Ltd. 2 s. 6 d. 

Puituirs, Rotanp E. Letters to a Patrol Leader. C. Arthur Pearson, Ltd. 6 d. 

Scouting for Boys in India. C. Arthur Pearson, Ltd. 4 s. 

Scouting for Boys. (Boys’ Edition). C. Arthur Pearson, Ltd. 1 s. 

The Scouts Book of Gadgets and Dodges. C. Arthur Pearson, Ltd. 6 d. 

The Scouts “How-To-Do-It” Book. C. Arthur Pearson, Ltd. 6 d. 

Scout Test Games. C. Arthur Pearson, Ltd. 1 s. 

Signalling for Scouts, The Official Manual. C. Arthur Pearson, Ltd. 1 s. 6 d. 
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STEPHEN, W. L. Letters to the New Scoutmaster on Starting Out. C. Arthur Pear- 
son, Ltd. 1 s. 

Steps to the Second Class Badge. C. Arthur Pearson, Ltd. 6 d. 

Things All Scouts Should Know, C. Arthur Pearson, Ltd. 1 s. 6 d. 

Troop Leader Points for Patrol Leaders and Rovers. C. Arthur Pearson, Ltd. 6 d. 

Wape, E. K. The Story of Scouting. C. Arthur Pearson, Ltd., 1936. § s. 

Younc, Ernest. How to Run a Scout Troop. C. Arthur Pearson, Ltd. 2 s. 6 d. 


CAMPS AND CAMPING CRAFT 


Breck, Epwarp, The Way of the Woods. G. P. Putnam’s Sons. $1.50. 

Cassipy, R., and Bemiss, H. Handbook for Camp Counselors. Bemiss, P. O. Box 
796, Oakland, Cal. $1.00. 

Cave, Epwarp. Boys’ Camp Book. Doubleday, Page & Co. Soc. 

GraHaM, A. Girls’ Camp. Woman’s Press, 1933. $1.50. 

Morcan, D. Francis. Standing Camps. C. Arthur Pearson, Ltd. (2nd Ed.). 3 s.6 d. 

PALMER, E. L. Fires and Camp Cooking. Comstock Pub. Co. 15¢c. 

SANDERS, J. Epwarp. Safety and Health in Organized Camps. National Bureau of 
Casualty and Surety Underwriters, 1931. 

SHARMAN, J. R., et al. Current Problems in Camp Leadership. Ann Arbor Press, 
1934. $1.25. 

SPALDING. Camps and Camping. 25¢c. 

Turner, C. Joun. Lightweight Camping. Link House,’ 1934. 2s. 

TuRNER, G. D. The Camp Fire Book. C. Arthur Pearson, Ltd. 2 s. 6 d. 

Wer, L. H. Manual on Organized Camping. The Macmillan Co. $2.00. 

Wuite, STEWART E. Camp and Trail Outing. 1917. $1.25. 

Wiis, E. E. Keeping Campers Fit. E. P. Dutton & Co., Inc., 1934. $2.50. 

Woodcraft Manual. Woodcraft League of America, Inc., 370 Seventh Ave., N.Y.C, 


CHARACTER EDUCATION AND SPORTSMANSHIP 


Brown, Epwin J. Character-Conduct Self-Rating Scale for Students. Teachers 
College, Emporia, Kansas, 1931. 3c per copy; manual, §c. 

Carters, W. W. The Teaching of Ideals. The Macmillan Co., 1927. 

GoopEnovucuH, F. L. Anger in Young Children. Univ. of Minnesota, 1932. $2.50. 

Hamitton, E. T. Boy Builder. Harcourt-Brace, 1934. $2.00. 

Heaton, K. L. Character Emphasis in Education. Univ. of Chicago Press, 1933. 

Lawson, E. W. Better Citizenship for Little Americans. Beckley-Cardy Co., 1933. 
700. 

Nasu, J. B. (Ed.) Character Education Through Physical Education. A. S. Barnes 
& Co., 1933. $2.00. 

NaTionaL Epucation Association. Character Education, Tenth Yearbook of the 
Department of Superintendence, 1932. $2.00. 

O’NEt, J. Today’s Boy and Today’s Problems. Sears, 1933. $2.50. 

Penpry, ELizABETH R., and HARTSHORNE, HucH. Organizations for Youth: Leisure 
Time and Character Building Procedures. McGraw-Hill Book Co., 1935. $2.75. 

Puetps, W. L. Excitement of Teaching. Liveright, 1932. $1.50. 

RIcHARDS, ESTHER L. Behavior Aspects of Child Conduct. The Macmillan Co., 1932. 
$2.50. 

Trow, WM. CriarK. Character Education in Soviet Russia. Ann Arbor Press, 1934. 
$1.25. 
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CONSTRUCTION AND EQUIPMENT 


Dresster, F. B. and Pruett, HASKELL. Rural Schoolhouses, Schoolgrounds and 
Their Equipment. United States Dept. of Interior, 1930. 20¢. 

NATIONAL RECREATION AssSN. Play Areas: Their Design and Equipment. A. S. Barnes 
& Co. $3.00. 

NATIONAL RECREATION Assn. Space Requirements for the Children’s Playground, 
40c, 

New York COMMISSION ON VENTILATION. School Ventilation. Teachers College, 
Columbia Univ., 1932. $1.00. 

PeaBopy COLLEGE, PUBLICATION II, Diagrams and Dimensions of All Facilities Re- 
quired for Higher Organized Games in a Program of Physical Education. 
Peabody College, Nashville, Tenn. 60c. 

SPALDING’s ATHLETIC LiprARY. How to Build a Tennis Court. American Sports Pub. 
Co. 50c. 

Swimming Pool Data and Reference Annual. Hoffman-Harris, Inc. (1935 Ed.). 
$1.00. 


CORPULENCE 


ABPLANALP, ARTHUR. Slimness and Health. Thorsons, 1930. 3 s. 6 d. 

BaLpwin, Maser E. Diet and Like It. Appleton-Century, 1935. $2.50. 

“Uncle Bob” —How to Become and Remain Slim. Link House. 1 s. 

Hawk, Puuuip. Streamline for Health. Harper & Bros., 1935. $2.50. 

HornrsrooK, E, A. Stand Up and Slim Down. Doubleday Doran & Co., Inc., 1934. 
$1.95. 

Horniprook, E. A. The Culture of the Abdomen. W. Heffer & Sons, Ltd., 1933 
(8th Ed.). 6 s. 

LEFFLER-ENGELL, B. How to Be Slim and Supple. McClelland & Stewart, Ltd., 1936. 


$1.75. 
CORRECTIVE AND REMEDIAL GYMNASTICS 


American Cuitp Heattn Assn. Physical Defects: The Pathway to Correction. 
American Child Health Assn., 1934. Paper, $1.00. 

Ancovr, Hester S. Remedial Exercises for Certain Diseases of the Heart and 
Lungs. Faber & Faber, 1936. 6 s. 

FAIRWEATHER, S. D. Flatfoot: The True Nature, Cause and Rational Cure. John 
Bale, Sons & Danielsson, Ltd. 7 s. 6 d. 

GravavuE, C. D., and Trepp, J. P. Corrective Exercises for Individual Physical Edu- 
cation. A. S. Barnes & Co., 1932. 75¢. 

Gotptuwalt, J. E., et al. Body Mechanics in the Study and Treatment of Disease. 
J. B. Lippincott C., 1935. $4.00. 

Hiss, JoHn M. New Feet for Old. Doubleday, Doran & Co., 1933. $2.00. 

KitcHen, H. B., et al. A Report of Progress in Corrective and Developmental 
Physical Education in the Quincy Senior High School. The Pleiades Co., 1933. 
25¢. 

Lovett, R. W. Lateral Curvature of the Spine and Round Shoulders. P. Blakiston’s 
Sons, 1931. $3.50. 

MANSFIELD, Port1A, and Perry, CHARLOTTE. Correctives in Dance Form. J. Fischer 
& Bro. Book 1—Individual Exercises. 1932. $2.00; Book 2—Crescendo. 1932. 
$2.00. Book 3—Correctives in Rhythmic Design, 1933. $1.50. 

RATHBONE, J. L.Corrective Physical Education. W. B. Saunders Co., 1934. $2.50. 

Sanpow, EucEN. The Construction and Reconstruction of the Human Body. John 
Bale, Sons & Danielsson, Ltd. 12 s. 6 d. 

THomas, L., and Kern, A. Handbook of Corrective Exercises. Children’s Bureau, 
U. S. Department of Labor. 
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CRICKET 


Dipper, A. E. Cricket Hints, Link House. 1 s. 

HENDREN, Patsy. My Book of Cricket and Cricketers. Link House. 2 s. 6 d. 
Hosss, J. B. Cricket for Beginners. C. Arthur Pearson. 2 s. 

JARDINE, D. R. Cricket. Seeley Service & Co., Ltd., 1936. 15 s. 


DANCING: CLOG AND TAP 


BALLWEBBER, EpitH, Illustrated Tap Rhythms and Routines. Clayton F. Summy 
Co., 1933. $2.50. 

Duccan, ANNE S. Tap Dances. A. S. Barnes & Co., 1932. $2.50. 

Duccan, ANNE S. Tap Dances for School and Recreation. A. S. Barnes & Co., 1935. 
$2.50. 

Jupp, MARGUERITE and Stuart, Howarp M. Tap Dancing—With a Musical Note 
for Every Tap. Woman’s Press, 1935. $1.00. 

Mosscrop, A. and SHAFARMAN, B. B. Clog and Character Dances. Burgess Pub. Co. 
$1.85. 

WHITLOCK, VircIN1IA B. Come and Caper. G. Schirmer, Inc. $2.00. 

Wricut, DEXTER. Tap Dancing. Peters-Wright Studios, 1932. $1.50. 


DANCING: ELEMENTARY RHYTHMS 


CRAWFORD, CAROLINE. Choice Rhythms for Youthful Dancers. A. S. Barnes & Co. 
1925. 

CRAWFORD, C., and Focc, E. R. Rhythms of Childhood. A. S. Barnes & Co., 1928. 

Davies, Exsa. Natural Dance Rhythms, A. S. Barnes & Co., $1.00. 

H’Dovuster, M. N. Rhythmic Form and Analysis. Lathrop Hall, Madison, Wis. 
$1.50. 

MANSFIELD, Portia, and Perry, CHARLOTTE. Rhythmic Design. J. Fischer & Bro. 
$2.00. 

ScHMipT, ANNA M., and AsHtTon, DupLEY. Characteristic Rhythms for Children. 
A. S. Barnes & Co., 1931. 80¢. 

THompson, B. L. Fundamentals of Rhythm and Dance. A. S. Barnes & Co., 1933. 
$3.60. 

WATERMAN, ELIzABETH. Rhythm Book. A. S. Barnes & Co., 1936. $3.60. 

WATERMAN, ELizaBeTH, A. B. C. of Rhythmic Training. A. S. Barnes & Co., 1926. 


DANCING: FOLK 


Baum, Epna L. Ten National Character Dances. Clayton F. Summy Co., 1936. 
$1.50. 

BURCHENAL, ELizABETH. Dances of the People. G. Schirmer, Inc., 1934. $1.50. 

BuURCHENAL, ELIzABETH, Folk Dances and Singing Games. G. Schirmer, Inc., 1933. 
$1.25. 

CureEveM. Folk Dances of Europe. (Edition No. 5692). 

Evans, Besste and May. American Indian Dance Steps. A. S. Barnes & Co., 1932. 
$5.00. 

Gates, EpitH M. Old Folk Dances from New Nations. Clayton F. Summy Co., 
1932. $1.00. 

Genin, Aucusta. Notes on the Dances, Music and Songs of the Ancient and 
Modern Mexicans. Smithsonian Institution. 1922. 

Harre, F. H. The American Costume Book. A. S. Barnes & Co., 1934. $5.00. 

Keitu, Lee. The Historical Folk Dance Book 

Kipson, Frank. Old Country Dance and Morris Tunes. J. Curwen & Sons, Ltd. 

Owen, F. A. Colonial Minuets. 
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ScHWENDENER, N. and Tispers, A. Legends and Dances of Old Mexico. A. S. 
Barnes & Co., 1934. $2.00. 

SmiTH, GERTRUDE M. Lithuanian Dances. Clayton F. Summy Co. 5oc. 

Umemoro, RikunHEI and IsHizAwa, YUTAKA. Introduction to the Classic Dances 
of Japan. McClelland & Stewart, Ltd., 1936. $2.25. 


DANCING: GENERAL 


American Puysicat Epucation Assn. DANCE COMMITTEE. Dancing in the Elemen- 
tary Schools. A, S. Barnes & Co., 1932. $1.00. 

Baum, Lucie. Dictionary of Dance Terms. Bruce Humphries, Inc., 1932. $1.50. 

DopwortH, ALLEN. Dancing and lis Relations to Education and Social Life. 

EMMANUEL, Maurice. The Antique Greek Dance. The Bodley Head. 16 s. 

HaskKELt, A. L. Balletomania. Simon & Schuster, 1934. $3.75. 

Horer, Mart R. Polite and Social Dances. Clayton F. Summy Co, $1.25. 

Hostetter, LAURENCE. The Art of Social Dancing. A. S. Barnes & Co. $2.00. 

Kozman, Hiwpa C. Character Dances for School Programs. A. S. Barnes & Co., 
1935. $2.00. 

La Meri. Dance as an Art Form. A. S. Barnes & Co., 1933. $1.50. 

Lampkin, Lucy. The Dance in Art. J. Fischer & Bro. $5.00. 

MarsH, AGNEs and Lucite. Educational Dance Series. J. Fischer & Bro. $3.00. 

MarsH, AcNnEs and LucILe. Textbook of Social Dancing. J. Fischer & Bro., 1936. 
$3.50. 

MarsH, Lucie. Syllabus for Dance Study. American Assn. of Univ. Women, Wash., 
D. C. (Mimeographed). 

Martin, J. J. Modern Dance. A. S. Barnes & Co., 1934. $1.50. 

ParKER, H. T. Eighth Notes: Voices and Figures of Music and The Dance. Dodd. 
1922. 

St. Denis, RutH and SHAWN, Tep. Denishawn Dance Creations. G. Schirmer, 
Inc. $3.00. 

SELDEN, ELizABETH. The Dancers’ Quest. Univ. of Calif. Press, 1935. $6.00. 

STEWART, VirciniA. Modern Dance. E. Weyhe Co., 1935. $3.50. 

STOKEs, ADRIAN. Russian Ballets, Faber & Faber, 1935. 7 s. 6 d. 


DANCING: INTERPRETATIVE 
Cuatir, Louis H. Chalif Books and Dances. Published Annually. 


DEFENSIVE SPORTS 


BarBaseTtTI, L. Art of the Foil. E. P. Dutton, 1932. $5.00. 

BERTRAND, Leon. Cut and Thrust. Link House. 15 s. 

Boxing, Ring Strategy, and Tactics. Link House. 1 s. 6 d. 

Boxing Taught Through the “Slow-motion” Film. Link House. 2 s. 6 d. 

Boxing Rules. Link House. 4 d. 

Burns, Tommy. Scientific Boxing and Self-Defense. Link House. 2 s. 6 d. 

CARPENTER, Tom. Ball Punching. Link House. 1 s. 6 d. 

CARPENTIER, GEORGES. My Methods. Link House. 3 s. 6 d. 

CoLtincripcE, W. H. Tricks of Self-Defense. Link House (6th Ed.). 1 s. 6 d. 

Cox, Wirt1am D. (Ed.). Boxing in Art and Literature. McClelland & Stewart, 
Ltd. 1936. $6.00. 

Cur.y, Jack, and FLeiscuer, Nat. Modern Wrestling. Ring Book Shop (2nd Ed.). 
$1.00, 

Driscoitt, Jim. Ring Craft. Link House. 2 s. 

Driscort, Jim, Out-Fighting. Link House. 1 s. 6 d. 

Driscoiy, Jim. The Straight Left. Link House. 1 s. 6 d. 

Driscoty, Jrm. Textbook of Boxing. Link House. 3 s. 6 d. 
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Eacan, E. Fighting for Fun. The Macmillan Co., 1932. $2.50. 
Fausarm, W. E. Scientific Self-Defense. $3.50. 


FLEIscHER, Nat, Universal Boxing Course of Nine Booklets. Ring Book Shop, 1933. 


$3.98. 


FLEISCHER, NAT, Scientific Blocking and Hitting and Other Methods of Defense, 


Ring Book Shop, 1935. $1.00. 


FLEISCHER, NAT. How to Referee and to Judge a Fight. Ring Book Shop, 1933. 


$1.00, 
FLEISCHER, NAT. How to Second and to Manage a Fighter. Ring Book Shop, 1934. 
$1.00. 
FLEISCHER, NAT. Revised Modern Wrestling, Its History and Its Holds. Ring Book 
Shop, 1935. $1.00. ; 
FLEISCHER, NAT. Training for Boxers. Ring Book Shop (8th Ed. Rev.). $1.00. 
Gruun, Ernest. Textbook of Wrestling. Link House (3rd Ed.). 2 s. 
HACKENSMITH, GEORGE. Complete Science of Wrestling. Link House (2nd Ed.). 
3s.6d. 
Hicasui, KatsukumMa and Hancock, H. I. The Complete Kano Jiu-Jitsu. 1936. 
$1.75. 
JounsToneE, JouNn. Fundamentals of Fencing. Edwards Bros., Inc. $2.00. 
JOHNSTONE, JoHN. Coaching of Boxing. Edwards Bros., 1932. $2.00. 
Kaus, Frank. The Art of In-Fighting. Link House. 2 s. 
KNEBWORTH, VISCOUNT. Boxing. Seeley Service & Co., Ltd., 1936. 12 s. 6 d. 
Lewis, CLurFrorD. Life and Methods of Primo Carnera. Link House, 1932. 1 s. 6 d. 
Loncuurst, Percy. Jiu-Jitsu. Link House. 1 s. 6 d. 
McLactan, Capt, S. L. Jiu-Jitsu for Girls. C. Arthur Pearson, Ltd. 1 s. 6 d. 
Mooney, B. F. Wrestling for Beginners. M. & M. Pub. Co., 1935. $1.00. 
Mom, James. The Complete Boxer. Link House. 2 s. 
Officer of the Indian Police. The Walking Stick Method of Self-Defense. Link 
House. 3 s. 
OrTopaALik, Huco. The Official Wrestling Record and Score Book for Colleges, High 
Schools, Y.M.C.A. and A.A.U. Meets. Hopkins Sporting Goods Co., 1932. 
Rose, C, Errors That Lose Decisions. Link House. 1 s. 6 d. 
SPALDING’s ATHLETIC LiprAry. How to Box. American Sports Pub. Co. Soc. 
SPALDING’s ATHLETIC LipRARY, Jiu-Jitsu. American Sports Pub. Co. 25c. 
SPALDING’s ATHLETIC LiprAry. How to Punch the Bag. American Sports Pub. Co. 
25¢. 
SPALDING’s ATHLETIC LiprAry. Boxing Rules. American Sports Pub. Co. 15c. 
SPALDING’s ATHLETIC Liprary. Wrestling Rules. American Sports Pub. Co. 15¢. 
Tunney, Gene. A Man Must Fight. Houghton Mifflin, 1932. $2.50. 
UvenisuI, S. K. Textbook of Jiu-Jitsu as Practiced in Japan. Link House. 4 s. 6 d. 
WELLs, BomBarpier Bruty. Modern Boxing. Link House. 1 s. 6 d. 
WeEtsH, Frep, Wetts, B., Driscort, Jim. Favourite Ring Tricks. Link House. 
1s.6d. 
Wuor, Joumy. Hitting and Stopping. Link House. 2 s. 


DRAMATICS: PAGEANTS AND FESTIVALS 


Bates, E. W. and Orr. Pageants and Pageantry. 

CarTeR, Buena (Music and Dances) and Partripce, M. E. and CarTER (Libretto). 
Legend of the Moat. Clayton F. Summy Co., 1932. 75c. 

Fercusson, E. Fiesta in Mexico. Knopf, 1935. $3.00. 

Granet, M. Festivals and Songs of Ancient China. Dutton, 1933. $4.90. 

Knoumains, G. T. The Guild Play Book of Festival and Dance. 
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A Study of the Orthopedic Aspects of 
Health Examination Records 


By Viota W. ZULLIG 
Department of Physical Education, Temple University, 
Philadelphia, Pa. 


HE PURPOSE of this study was to determine by a study of the 
health examination records of 922 Temple University women stu- 
dents, the frequency with which various postural conditions ap- 
pear in association with each other. Specifically the following relation- 
ships were studied: (1) frequency with which forward head appears 
with forward shoulders; (2) frequency with which forward shoulders 
appear with kyphosis; (3) relation of hyper-extension of the knees to 
lordosis; (4) relation of flexed knees to flat back; (5) relation of valgus 
and varus to pronation of the ankles and lownhess of the longitudinal 
arch; and (6) relation of posture to weight. 


LIMITATIONS OF THE STUDY 


1. There is no claim that a complete analysis and interpretation of 
the data has been made. 

2. It is realized that the criteria used in the physical examination 
are a result of subjective judgment of more than one examiner. 

3. There is recognition of the fact that more objective technique 
in examinations is available in measuring postural defects. 

4. There are many differences of opinion concerning that which 
constitutes “overweight” and “underweight.” 


SOURCES OF DATA 

Data were obtained from 922 records of the health examination as 
given at Temple University. 

Dates on the records range from 1932—1935 and represent freshman, 
sophomore, junior, and senior students. 

The age range is from seventeen to twenty-three. 

The standards used to determine antero-posterior deviations from 
normal were those set up and published by the U.S. Department of 
Labor, Washington, D.C. An analysis of excellent body alignment, as 
indicated by these standards, reveals the following: 

1. The weight is divided between the heads of the metatarsals and the 
astragalus. 

2. The knees are easily extended. 

3. The pelvis is inclined between 56-58 degrees. 
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4. There is a normal physiological concavity in the lumbar region; the 


abdomen is flat. 
5. There is a normal physiological convexity in the dorsal region; the 


chest is high. 
6. The shoulders are back and relaxed downward. 


7. The arms are hanging loosely at the sides. 
8. The head is erect. 


If a plumb line were dropped from the center of the mastoid process 
it would fall along the following points: tip of the acromion, middle of 
the great trochanter, back of the patella, and in front of the external 
malleolus. Judging by this center of gravity, the examiner observed the 
antero-posterior deviations from the standard. 

L. C. Drew’s method of examining and recording posture was em- 


ployed.* 
TECHNIQUE OF THE GENERAL POSTURE EXAMINATION 


1. Weight Distribution—Was given a total of five points if there 
was no deviation forward or backward from the center of gravity. 
Points were deducted according to its deviation from this center. 

2. Lumbar Curve-——Was given a total of three points if there ap- 
peared a normal physiological concavity in this region. Points were de- 
ducted for a decrease or increase in the normal inclination of the pelvis. 

3. Dorsal Curve—Was given a total of three points if there ap- 
peared a normal physiological convexity in this region. Points were de- 
ducted for an increase of this curve. 

4. Chest—Was given a total of three points. If the chest was de- 
pressed, rachitic, or narrow (according to physique type), points were 
deducted. 

5. Head.—Was given three points if held in the upright position. 
If it was found to be forward to any degree, points were deducted 
accordingly. 

6. The grade, a summation of the points allotted to each segment 
examined, was based on the following scale: 

A A— B+ B B— C+ C C— D+ D D— 


20 19 18 17 16 15 14 13 12 II 10 


A more detailed examination followed the general posture rating to 
determine the number of degrees of forward head, forward shoulders, 
kyphosis, lordosis, valgus, varus, and lowness of the longitudinal arch. 
This technique was as follows: 

1. Head.—If the center of the mastoid process was anterior to the 
plumb line, the head was judged forward 1, 2, or 3 degrees according to 
the amount of deviation present. 





. 1L. C. Drew, Individual Gymnastics, third edition, pp. 98-99, Philadelphia: Lea & 
ebiger. 
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2. Shoulders ——If the shoulder joint was anterior or posterior to the 
normal line or center of gravity, it was judged forward 1, 2, or 3 degrees 
according to the amount of deviation from the standard. 

3. Kyphosis.—It is not sufficient to judge this solely by the exag- 
geration of the dorsal convexity. The cervical region above, and the 
lumbo-sacral junction below were observed for increased concavity. 
These curves, upon observation, will appear exaggerated in an effort to 
compensate for the increased dorsal curve when kyphosis exists. 

Lowman, Colestock, and Cooper state the following concerning 
kyphosis: 


“In the mild and moderately flexible type the curve disappears in re- 
cumbency and suspension; there is muscular weakness; the shoulder girdle 
overhangs the pelvic girdle; the pelvis is thrust forward; forward head and 
cervical lordosis are compensatory to the dorsal curve; it is frequently asso- 
ciated with flat or narrow chest (contracted pectorals). 

“In the rigid round back—structural type of kyphosis—back bending is 
limited to the lumbar region; the curve does not disappear in recumbency or 
suspension; there is a narrowed anterior posterior diameter of chest... ”? 


In the examination for kyphosis the above factors were carefully 
considered from the side and back to determine to what degree the 
curve was increased beyond its normal physiological convexity. 

4. Lordosis—In the examination of the lumbar spine for lordosis 
subjective judgment was used as to the degree of inclination of the pel- 
vis. This judgment was based on Lowman, Colestock, and Cooper’s esti- 
mation of pelvic tilt: 


“Antero-posterior tilt of the pelvis on the hip joints ranges from 50-60 
degrees. . . A line from the posterior superior spine of the fifth lumbar or 
top of the sacrum to the upper border of the symphysis is the line of the 
external conjugate diameter. Relation of this line to the horizontal (a straight 
line drawn between the hip joints) gives the degree of tilt. Cyriax says: ‘A 
simple way of testing this sufficiently accurately for all purposes is to place 
the tip of one finger on the top of the symphysis and the point of a ruler, 
held in the sagittal plane, on the tip of the spine of the fifth lumbar vertebra, 
and then to tilt the ruler until it lies in the prolongation of the line joining 
the two bony points mentioned. The angle at which it lies can then be read 
off a scale placed behind it.’ 

“The relation of the anterior superior spine to the upper margin of the 
symphysis pubis—in normal subjects, when viewed laterally, these points 
should be in the same vertical plane. Every half inch deviation (approx- 
imately) of the anterior superior spine from this plane means a corresponding 
alteration in the pelvic tilt of about 9 degrees... ” ® 


Before the examiner was able to determine whether the normal 


2 Lowman, Colestock, Cooper, Corrective Physical Education, pp. 53-54, New York: 
A. S. Barnes & Co., 1928. 
8 [bid., p. 61. 
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physiological curve was present, or whether lordosis existed, and to 
what degree, it was important to observe these points: 

(a) Buttocks——It was found that the overdevelopment of the buttocks 
caused the lumbar concavity to appear exaggerated or decreased in its normal 
concavity. Because of their influence in diagnosis the regions above and below 
the lumbar spine were covered. 

(b) Knees.—Because an effort is generally made to compensate for the 
exaggeration of the lumbar concavity, the knees were examined from an 
antero-posterior view for hyperextension. Where this condition existed, the 
weight of the body was found to be forward and the head of the fibula pos- 
terior to the normal line. The popliteal space appeared convex in contrast 
to its natural concavity. 


5. Flat Back.—In determining whether there is abnormal decrease 
in the physiological concavity of the lumbar spine, it was found neces- 
sary to check on the degree of development of the gluteal muscles. 
Underdeveloped muscles cause the spine in this region to appear flat- 
tened. The tilt of the pelvis is decreased in the condition of flat back. 

The knees were examined before a diagnosis could be made con- 
cerning the lumbar spine. Where flexed knees (knees not completely 
extended) existed it was discovered that the inclination of the pelvis 
was decreased also. It was observed that droop shoulder, forward head, 
weight displaced over the heels, and foot faults accompanied a decreased 
inclination of the pelvis. In general, the flat-back type is characterized 
by the fatigue slump of the entire body and a definite forward thrust of 
the shoulder girdle. 

6. Kmnees.—The knees were examined from a posterior view for 
valgus and varus. The subject stood with feet together and toes point- 
ing straight ahead. The examination was made according to the follow- 
ing procedure.* 

Varus—Commonly called bow-legs. This condition existed if the ankles 
touched with the feet in the position explained above, knees straight but not 
hyperextended, but a space appeared at the knees. The space between the 
knees was measured. 

1 degree varus—space between knees under 3 inches. 

2 degrees varus—space between knees between 3-6 inches. 

3 degrees varus—space between knees over 6 inches. 

Valgus——Commonly called knock-knees. This examination, made with 
the feet parallel, knees together and straight, was the same as that for varus 
except that in this case the space between the ankles was measured. 

1 degree valgus—space between ankles under 3 inches. 

2 degrees valgus—space between ankles between 3-6 inches. 

3 degrees valgus—space between ankles over 6 inches. 

If the knees and ankles touched while the subject held her feet parallel 
and together, the knees were considered normal. 


4 Lowman, Colestock, and Cooper, Corrective Physical Education for Groups, p. 43, 
New York: A. S. Barnes & Co., 1928. 
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7. Feet—The feet were examined for height of the longitudinal | 
arch and pronation. The height of the arch was determined by an im- 
print of the foot taken with a pedograph. This is a rectangular 
box slightly larger than the foot. It contains a rubber sheet which is 
inked by running it over a roller. Just under this sheet is a piece of | 
paper on which the imprint is made by having the subject step on the 
rubber sheet. 

The footprint was examined. It was considered normal if it showed 
only an impression of the heel, a narrow strip of the outer side of the 
foot, the ball of the foot and parts of the toes. If the arch is depressed, 
the imprint will be increased and widened. 

Pronation was examined with the subject standing with the weight 
evenly divided between both feet, and the toes pointing straight ahead. 
It is noticeable that in a normal foot the tendo Achillis passes perfectly 
straight to the heel and does not alter its direction at the insertion. 
Pronation was recorded as negative where this condition existed. If the 
tendo Achillis deviated or flared outward at its insertion above the os 
calcis, it was considered some degree of pronation. In this case, a promi- 
nency and rolling inward was observed at the internal malleoli. 

Lowman, Colestock, and Cooper state the following concerning the 
examination for pronation: 


“The foot should lie directly in the gravity line of the leg which passes 
down from the anterior spine of the ilium through the middle of the patella, 
into the foot through the middle of the ankle joint, approximately through 
the navicular and inner cuneiform bone, to a point between the first and 
second metatarsals, the latter two of which form the chief strut of the arch. 
In this position the outer surfaces of the foot below the external malleolus 
extends straight to the ground and does not tip up as it does in a pronated 
ankle. On the inner aspect there is no bulge at the astragalo-navicular junc- 
tion. Place a flat surface against the foot from the ground up to and under 
the internal malleolus. It should touch the whole inner margin of the foot, 
whereas, in a pronated ankle, when the inner aspect of the foot bulges this 
cannot take place.” ® 


These standards for judging general posture—lordosis, flat back, 
kyphosis, forward shoulders, forward head, hyper-extension and flexion 
of the knees, valgus, varus or straight legs, and height of the longi- 
tudinal arch, and pronation—are the criteria used in the physical exami- 
nation at Temple University from which the following data were 
recorded. 


5 Op. cit., pp. 72-73. 
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Forward Head—Forward Shoulders 


One hundred thirteen cases (12 per cent of total)had erect head. 
Eight hundred nine cases (88 per cent of total) had forward head to 


some degree. 


Head Forward 1 degree: 


No forward shoulders.............. 128 cases (19 per cent) 
Forward shoulders 1 degree ........ 408 cases (61 per cent) 
Forward shoulders 2 degrees........ 112 cases (17 per cent) 
Forward shoulders 3 degrees........ 19 cases ( 3 per cent) 
667 cases 
Head Forward 2 degrees: 
No forward shoulders.............. © cases 
Forward shoulders 1 degree ........ 60 cases (45 per cent) 
Forward shoulders 2 degrees........ 34 cases (31 per cent) 
Forward shoulders 3 degrees........ 16 cases (14 per cent) 
IIO cases 
Head Forward 3 degrees: 
No forward shoulders.............. © cases 
Forward shoulders 1 degree ........ © cases 
Forward shoulders 2 degrees........ 24 cases (75 per cent) 
Forward shoulders 3 degrees........ 8 cases (25 per cent) 
32 cases 


Conclusion ——One hundred thirteen (12 per cent) of the 922 cases studied 
have the head in the erect position, while 809 cases (88 per cent) have for- 
ward head to some degree. Judging by the above percentages, it may safely 
be said that forward head to any degree is one of the most common antero- 
posterior deviations from the normal line or center of gravity. 

Of the 809 cases of forward head, 667 have forward head 1 degree; 128 
of these individuals, or 19 per cent, have no corresponding forward position 
of the shoulders. Four hundred eight, or 61 per cent, have forward shoulders 
1 degree; 112, or 17 per cent, have forward shoulders 2 degrees; while 19, 
or 3 per cent, have forward shoulders 3 degrees. 

One hundred ten of the 809 cases have forward head 2 degrees. Of these 
there are no cases in which the head is held in the erect position. Sixty, or 
55 per cent, have head forward 1 degree; 34, or 31 per cent, have head for- 
ward 2 degrees; and 16, or 14 per cent, have head forward 3 degrees. 

Thirty-two of the 809 cases have forward head 3 degrees. In this group 
there are no cases in which the head is erect or forward 1 degree, while 24, 
or 75 per cent have head forward 2 degrees, and 8, or 25 per cent, have head 
forward 3 degrees. 

From these figures it would appear that, as the forward position of the 
head increases, the forward position of the shoulders shows a corresponding 
increase. 
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Kyphosis—Forward Shoulders 
One hundred ninety-seven (21 per cent) of total cases studied had ky. | 
phosis to some degree. 


Seven hundred twenty-five (79 per cent) of total cases had a normal } 
thoracic curve. 


Kyphosis: 
No forward shoulders.............. © cases i 
Forward shoulders 1 degree ........ 56 cases (28 per cent) 
Forward shoulders 2 degrees........ g2 cases (47 per cent) 
Forward shoulders 3 degrees........ 49 cases (25 per cent) 

197 cases 

Normal Thoracic Curve: 

No forward shoulders.............. 241 cases (33 per cent) 
Forward shoulders 1 degree ........ 463 cases (64 per cent) 
Forward shoulders 2 degrees........ 21 cases ( 3 per cent) 
Forward shoulders 3 degrees........ © cases 

725 cases 


Conclusion.—In comparing the results of the influence of the exaggerated 
convexity of the thoracic or dorsal spine upon forward shoulders, it was found 
that 56 individuals, or 28 per cent of the 197 subjects with kyphosis had only 
a mild exaggeration of the normal convexity causing the shoulders to appear 
forward 1 degree. 

Ninety-two individuals, or 47 per cent, of the cases of kyphosis studied 
had kyphosis sufficiently severe to cause forward shoulders 2 degrees. 

Forty-nine individuals, or 25 per cent, had a greatly exaggerated dorsal 
convexity which caused the shoulders to appear forward 3 degrees. 

Two hundred forty-one, or 33 per cent, of the 725 cases with normal 
thoracic curve, were found to also have normal shoulders as observed from 
an antero-posterior view. 

Four hundred sixty-three, or 64 per cent, of the 725 cases had forward 
shoulders 1 degree. Apparently this segment moves from the center of gravity 
before the dorsal spine is noticeably affected. 

Twenty-one, or 3 per cent, of the 725 cases had forward shoulders 2 
degrees. It would seem that in most individuals it is not possible for the 
shoulders to be forward 2 degrees without affecting the dorsal curve. This 
statement is substantiated by the fact that there are no cases of forward 
shoulders 3 degrees with a normal thoracic curve. 


Lumbar Spine—Knees 
340 cases (37 per cent) had lordosis to some degree. 
391 cases (42 per cent) had normal lumbar spines. 
IgI cases (21 per cent) had flat back to some degree. 
922 cases—total number studied. 


Lordosis: 
ET CaGiS ei ex cqhaderesvess ined 293 cases 
Hyper-extended knees .............ecceeees 46 cases 
Ce rik tandy sedddbs een ws ciblawees I case 
340 cases 
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Normal Lumbar Spine: 
NS, Eb ue ehs swdenveaviesenb eee 359 cases 
Hyper-extended knees ...............0se00. 29 cases 
NU Wa a bee Chak ecke nes cvawnacbas 3 cases 
391 cases 
Flat Back: 
Is trek thew ebb eoasesccunee's 177 cases 
Hyper-extended knees ............ceecceees © cases 
gE Se ee re eer 14 cases 
IQI cases 
Normal Knees: 
Ey ee errr es Per 293 cases 
i i CN cen sdk an ecedes onan’ 359 cases 
ARR Se ee ee rer rrr & 177 cases 
829 cases 
Hyper-extended Knees: 
EE adn ce esseadesacccamcs ens 46 cases 
PUES TRUER GINO. odin ces eu scivcecene 29 cases 
Re Wde Cekp waded xno dther ov epeeede © cases 
75 cases 
Flexed Knees: 
Gh Chaise centers Conbeax ed I case 
NE oe vc elinb ys ceaenehad 3 cases 
en od ct NE dla 5 Shea, 0 008 ace 14 cases 
18 cases 


Conclusion—Of the 340 individuals with lordosis, 293 cases were ob- 
served as having normal knees from an antero-posterior view; 46 cases had 
hyper-extended knees; while 1 individual had flexed knees. 

Of the 191 individuals with flat back, there appeared no cases of hyper- 
extension of the knees; 14 cases of flexed knees; and 177 cases of normal 
knees. 

Of the 391 cases of normal lumbar spine, 359 had normal knees; 29 
hyper-extended knees; 3 individuals had flexed knees. 

Of the 75 cases of hyper-extended knees, 46 appeared in connection with 
lordosis. From these figures, therefore, it would seem that a greater number 
of conditions of hyper-extension of the knees co-exist with lordosis than with 
either flat back or normal lumbar spine. 

Of the 18 cases of flexed knees, 14 appear in connection with flat back. 

Of the 829 cases of normal knees, 359 appeared in connection with the 
normal lumbar spine, while 293 appeared in connection with lordosis, and 177 
in connection with flat back. This may indicate that lordosis does not cause 
hyper-extension of the knees, but where hyper-extension exists, lordosis is 
likely to be observed. 

Lordosis appeared in 340 or 37 per cent of the 922 cases studied, as com- 
pared with 391 or 42 per cent of normal lumbar spine. Lordosis, then, may 
be considered as a common antero-posterior deviation from normal. 
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Knees Normal: 552 cases. 
PIG ga ws csciecdarwea 364 (66 per cent) 
ear e 405 (73 per cent) 
oy EP re 188 (34 per cent) 
Sy achdines eee cag 147 (27 per cent) 1104 feet 


ot 





Normal longitudinal arch left..... 235 (43 per cent) 


right....229 (41 per cent) 
Low longitudinal arch left........ 317 (57 per cent) 


Gs vee xe 323 (59 per cent) 
1104 feet (522 cases) 








err 85 (38 per cent) 

AS one 96 (43 per cent) 

DUO MOINIIEE BEE. ow we cee ccccecs 136 (62 per cent) 
er 125 (57 per cent) 442 feet 

Normal longitudinal arch left..... 174 (79 per cent) 

right....157 (71 per cent) 

Low longitudinal arch left........ 47 (21 per cent) 

Ss 62 (29 per cent) 





442 feet (221 cases) 
Knees Valgus: 149 cases. 





I oii ib wiwes.u< oc'wes g2 (62 per cent) 

NG ids Kidd ews we 108 (74 per cent) 

PRINTING. ov Soci ect ccaees 57 (38 per cent) 
Ms Sia sare kw Wold 41 (26 per cent) 208 feet 

Normal longitudinal arch left..... 38 (26 per cent) 

right.... 25 (17 per cent) 

Low longitudinal arch left........ 111 (74 per cent) 

ee 124 (83 per cent) 





298 feet (149 cases) 


Conclusion —Of the 922 individuals examined, 552 had normal knees 
from a posterior view; 221 had varus to some degree; and 149 had valgus to 
some degree. 

In cases of normal knees there were found 364 cases (66 per cent) of 
pronation of the left ankle as compared with 85 cases (38 per cent) of left 
ankle pronation with varus knees, and 92 cases (62 per cent) of left ankle 
pronation with valgus knees. 

There were 405 cases (73 per cent) of pronated right ankle with normal 
knees; 96 cases (43 per cent) of pronated right ankle with varus knees; 108 
(74 per cent) with valgus knees. 

These results indicated the following: 

1. Pronated ankles are associated with valgus knees, whereas in varus 
conditions weight is borne, to a greater extent, by the outer border of the 
foot and pronation is not as likely to be present. 

2. Where pronation exists, it appears more frequently in the right than 
in the left ankle—possibly due to the fact that more weight is carried by the 
right foot while standing, etc. 


— 
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3. Of the 552 cases of normal knees, 317 (57 per cent) had a low left 
longitudinal arch and 323 (59 per cent) had a low right longitudinal arch. 

4. Of the 221 cases of varus, 47 (21 per cent) had a low left arch and 
62 (29 per cent) had a low right arch. 

5. In the 149 valgus conditions 111 (47 per cent) had a low left arch and 
124 (83 per cent) had a low right arch. 

6. There are a greater number of cases of low arch with valgus condi- 
tions than with normal knees. Comparatively few cases of low arches were 
observed with varus. 

7. The right arch in all cases appeared lower than the left. 


Overweight: 458 cases. 
1-5 pounds over: 22 per cent 


Underweight: 464 cases. 
1-5 pounds under: 34 per cent 


Grade A posture. . 
. 97 cases (61%) 
. 56 cases (35%) 


B posture 


C posture. 


6 cases ( 4%) 


159 cases 


5-10 pounds under: 34 per cent 


Grade A posture.. 


11 cases ( 7%) 


Grade A posture.. 
B posture. . 


C posture 


5 cases ( 5%) 
53 cases (52%) 


. 42 cases (41%) 
D posture. . 


2 cases ( 1%) 
102 cases 


5-10 pounds over: 27 per cent 


B posture.. 71 cases (47%) Grade A posture.. 4 cases ( 3%) 
C posture.. 66 cases (44%) B posture.. 61 cases (50%) 
D posture.. 2 cases ( 1%) C posture.. 57 cases (47%) 


150 cases 


10-15 pounds under: 17 per cent 


Grade A posture.. 


5 cases ( 6%) 


I22 cases 


10-15 pounds over: 11 per cent 


Grade A posture.. 


2 cases ( 4%) 


B posture.. 45 cases (58%) B posture.. 18 cases (35%) 
C posture.. 23 cases (30%) C posture.. 30 cases (59%) 
D posture... 4 cases ( 5%) D posture... 1 case ( 2%) 

77 cases 51 cases 

15 pounds under: 17 per cent 15 pounds over: 40 per cent 
Grade A posture.. o cases Grade A posture.. 2 cases ( 1%) 
B posture.. 37 cases (47%) B posture.. 81 cases (44%) 
C posture.. 32 cases (41%) C posture.. 92 cases (50%) 


D posture.. 9 cases (12%) D posture.. 8 cases ( 4%) 
78 cases 183 cases 


Conclusion—The weight table affords valuable assistance in quickly 


identifying, especially in large groups, those persons whose weights differ 
sufficiently from the average to call for care and treatment. Any table is 
misleading, however, which does not show the range within which the indi- 
vidual may be classified. 

The section extending from the average weight line, as given by the 
tables, to 7 per cent below, is called the underweight zone. Ten per cent 
above the average weight line is called the overweight zone. That was the 


basis for classification in the above table. 
Of the 922 cases used in this study 464 were considered underweight and 
458 were considered overweight. 
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Ninety-seven cases (61 per cent) of the 159 (34 per cent) underweight 
1-5 pounds had a posture grade of B. Fifty-three cases (52 per cent) of the 
102 cases (22 per cent) overweight 1-5 pounds also had a posture grade of B, 

Seventy-one (47 per cent) of the 150 (34 per cent) underweight 5-10 
pounds had a posture of B. Sixty-one (50 per cent) of the 122 (27 per cent) 
overweight 10-15 pounds had a posture grade of C. Forty-five (58 per cent) 
of the 77 (17 per cent) underweight 10-15 pounds had a posture grade of B. 
Thirty (59 per cent) of the 51 (11 per cent) underweight 10-15 pounds had 
a posture grade of C. 

Thirty-two (41 per cent) of the 78 (17 per cent) underweight 15 pounds 
or more had a posture grade of C and g (12 per cent) had a posture grade of 
D. Ninety-two (50 per cent) of the 183 (40 per cent) overweight 15 pounds 
or more had a posture grade of C and 8 (4 per cent) had a posture grade 
of D. 

The total number of cases underweight and overweight is approximately 
the same; however, there are more than again as many individuals overweight 
fifteen pounds or more, than underweight the same amount. 

The posture grades run parallel in general for overweight and under- 
weights. It may be said that the posture grade tends to be slightly lower for 
those individuals who are ten pounds or more over or underweight. 


SUMMARY 


1. In cases where kyphosis is present to any degree there also exists 
some degree of forward shoulders. It might seem that the degree of for- 
ward shoulders is in direct proportion to the increased convexity of the 
dorsal curve because of the structure of the shoulder girdle and the 
influence of the dorsal spine upon it. 

2. It is unlikely, in the majority of cases with normal thoracic 
curve, that the shoulders appear forward two or three degrees without 
affecting’ the normal physiological convexity of the dorsal spine. 

3. There appears to be a close relationship between the forward 
position of the head and corresponding forward position of the shoul- 
ders, as well as a correspondence between the position of the shoulders 
and the exaggeration of the dorsal spine. 

4. It is possible for a condition of hyper-extension of the knees to 
affect the inclination of the pelvis causing lordosis to exist. 

5. Flexed knees may be one cause of decreased inclination of the 
pelvis resulting in flat back. 

6. The condition of lordosis appeared almost as frequently as con- 
ditions of normal lumbar spine. 

7. No cases of hyper-extension of the knees were observed in con- 
ditions of flat back. 

8. Both the right ankle and the right longitudinal arch appeared 
pronated and low respectively to a greater degree than the left ankle 
and arch. 
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9. Pronation and low arches appeared to be associated with valgus. 
Low arches appeared more frequently in cases of valgus knees than in 


cases of normal knees. 
ro. A lesser degree of pronation and low arch appeared to occur 


with varus knees than with valgus or normal knees. 
11. The posture grade tends to be slightly lower for individuals 


who are ten pounds or more over or under weight than for those who 
are of more nearly normal weight. In general, the grades for posture 


run parallel for both groups. 











A Study of Present Practices in Super- 

vision of Practice Teachers in Physical | 

Education in Teacher Training | 
Institutions 


By Hersert G. ALLPHIN, 
University of Kansas, Lawrence, Kansas 


PURPOSE 


Y PERSONAL problems in supervision of practice teachers in 

M physical education prompted me to this research through the 

medium of a questionnaire. It was the idea to contact the 

various institutions throughout the country which offer four-year 

courses leading to a B.A. or a B.S. degree with physical education as 
the major subject to try to ascertain which practices prevail. 

A study of this nature might be the means of bringing about a bet- 
ter understanding between the teacher-training institutions offering the 
physical education major, and in the future be an aid in helping to 
standardize the requirements for this type of work. 

This study does not in any way attempt to be conclusive but to 
show the wide divergences of current practices in this phase of the work 
through the different institutions mentioned above. 


PROCEDURE 


The schools in this study were classified into three groups. Group 
one is composed of state colleges and universities. Group two contains 
private colleges and universities. Group three covers the teachers col- 
leges. 

The schools used in this study are only the ones offering the major 
in physical education as a four-year course. Two hundred and ten 
questionnaires were mailed out, and 130 answers were received; but 
owing to many reasons, such as the school not offering the training in 
physical education, some incompletely answered, others coming in too 
late to be used in these data, only 114 were tabulated. These were 
classified as follows: 

Group I, 40; Group II, 37; Group III, 37; Total, 114. 


An abstract of a thesis submitted in partial fulfillment of the requirements for 
the degree of Master of Arts, Department of Physical Education, Graduate College of 
the State University of Iowa, August, 1935. 
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THE QUESTIONNAIRE 


1. How many semester hours of practice teaching do you require of 
physical education majors for teacher certification? 

2. Do you distribute the teaching duties of practice teachers in phys- 
ical education so as to include practice in a variety of activities? Underline 
which: major sports, intramurals, minor sports, swimming classes, gymna- 
sium classes. 

3. Underline in which of the following you use practice teachers in 
physical education: 


a) Laboratory training school d) Senior high school 
b) Elementary school é) Parochial school 
c) Junior high school f) College classes 


4. Do you require either textbook or reference reading in connection 
with the teaching work? Underline which: Yes. No. 

5. Do the supervisors do demonstration teaching? Underline which: 
Yes. No. 

6. How often does the supervisor observe the practice teachers? 

7. How often do you have conferences with practice teachers? Under- 
line which: In groups. Individually. 

8. What other means does the supervisor employ to learn about work 
done by practice teachers in physical education? 

9. How much authority does the practice teacher have? Check which: 
Wholly. Partly. None. 

10. Do the practice teachers submit lesson plans? Check which: Yes. 
No. If so, may I have a sample? 

11. If practice teacher is working at a school other than the laboratory 
training school, how do you get a report on his work? : 

12. Does the practice teacher observe other teachers in physical edu- 
cation? Underline which: Yes. No. 

13. How do you measure progress of practice teachers in physical edu- 
cation? Check which: (a) Can he organize a class? (b) Can he teach skills? 
(c) Can he measure those skills? (d) Do the pupils like him? (e) Can he 
demonstrate well? (f) Do the pupils respect him? (g) Is he prompt to 
class? (4) Does he get motivation? (7) Does he teach moral conduct through 
activities? 

14. How many hours theory work credit in physical education must 
practice teacher have before he is permitted to do practice teaching? 

15. How do you arrive at a grade for a practice teacher? 

16. Do practice teachers wear a distinctive uniform? Underline which: 
Yes. No. Who furnishes the uniform? 


SUMMARY 


Theoretical and practical training for practice teachers in each 
group of the institutions seemed to be about equal. The student teacher 
is given a variety of activities in which to gain laboratory experiences. 
It is largely through “observation” and “demonstration” that the stu- 
dent teacher receives guidance. “Conferences” for practice teachers do 
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not appear to be quite as prevalent as “observation” and “demonstra- 
tion.” 

A résumé of the data indicates that the majority of student teach- 
ers prepare lesson plans to be submitted to the supervisor. The rating 
sheet is the device employed by the supervisor to grade practice teach- 
ers; progress is most often measured through the rating blank. 

1. The requirement for teacher certification was rather varied, 
ranging from one to ten hours. The six-hour requirement was the most 
widely used. 

2. @) Most of the schools said that they distributed the duties 
of the student teachers. 

b) The frequency of institutions using the activities showed pref- 
erence in this order: (1) gymnasium classes, (2) minor sports, (3) 
major sports, (4) intramurals, (5) swimming classes, and (6) no an- 
swer. 

3. The laboratory teaching experience was offered in schools in 
the following rank order: (1) senior high schools, (2) junior high 
schools, (3) elementary schools, (4) college classes, (5) laboratory 
training schools (most cases on campus), and (6) parochial schools. 
Other types of classes or schools in which practice teachers were used 
according to the answers were: private schools, orphanages, recreation 
centers, recess and noon periods, and colored schools. 

4. Seventy-three per cent of the schools required some kind of 
reading in connection with the work. 

5. Eighty-one per cent of the institutions indicated that the super- 
visors of practice teachers in physical education did demonstration 
teaching. This information seems to indicate that demonstrating is 
quite necessary in the field of physical education. 

6. The answers to this question as to how often the supervisor 
observed the practice teacher were varied, so for the sake of brevity I 
will list the first three in their order: (1) daily, 61; (2) weekly, 17; 
(3) no fixed schedule, 14. 

7. The answers to this question regarding conferences were also 
quite numerous: (1) groups weekly and individuals weekly, 36; (2) 
groups weekly and individuals daily, 20; (3) groups weekly, 15. 

8. The weekly report of the critic teacher seemed to be the pre- 
dominating answer to this question. 

g. The matter regarding the authority of the student teacher 
seemed to favor “partly;” “wholly” came next; “partly and wholly” 
was third. 

10. Eighty-one per cent of the institutions said they required 
lesson plans. I think this is quite conclusive. A few samples were pre- 
sented in the thesis. 

11. The answer to getting a report on practice teacher when not 
working in laboratory school was: critic teacher, 28; principal and col- 
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lege supervisor, 15; observation by supervisor and critic teacher, 14. 
Many other answers were given to this question, but the three answers 
above predominated. 

12. Ninety-five per cent said that the practice teachers observed 
other teachers doing work. Not only other practice teachers, but also 
teachers on the staff were observed. 

13. The institutions mostly agreed with the following criteria for 
measuring the progress of practice teachers: 


a) Can he organize classes? f) Do the pupils respect him? 

b) Teach skills? g) Is he prompt to class? 

c) Measure those skills? h) Does he get motivation? 

d) Do the pupils like him? 7) Does he teach moral conduct 
e) Can he demonstrate well? through activities? 


14. The theory-credit requirement before being allowed to do prac- 
tice teaching ranges all the way from one to forty-seven hours. The 
three highest requirements came in this order: (1) senior ranking; 
(2) junior ranking; (3) twelve hours. 

15. The answers concerning grades for practice teachers were 
numerous but the three highest rankings came in this order: (1) rating 
sheet; (2) subjective grading; (3) supervising teacher. 

16. Fifty-seven per cent wore a distinctive uniform and forty-one 
per cent did not. Only three per cent of the schools furnished the uni- 
form for the practice teacher. 


RECOMMENDATIONS CONCERNING PRACTICE TEACHERS 
BASED ON THIS STUDY 


1. Require five to six hours credit for teacher certification of prac- 
tice teachers. 

2. Distribute teaching duties. 

3. Each school should have a laboratory training school ranging 
from kindergarten to twelfth grade, inclusive. 

4. Use a definite textbook in connection with practice teaching. 

5. Supervisor should observe practice teacher at least once per 
week, 

6. Practice teachers should submit lesson plans for each lesson. 

7. Require practice teachers to observe other practice teachers at 
work, 

8. Require distinctive uniform for practice teachers to be furnished 


by them. 



































Measurement in Physical Education 
for Women 


By ELIzABETH GRAYBEAL, Ph.D. 
Duluth State Teachers College, Duluth, Minnesota 


THE PROBLEM 


HE problem was to ascertain the differences after a period of 

| experimentation between two equated groups of students in fields 

of physical education in which it seemed possible to obtain prac- 

tical, reliable, and valid measurements, namely: attitudes, knowledge, 

motor ability, and posture. The obtained differences should show the 
effects of training on the, abilities measured. 


PROCEDURE 


A controlled experiment was conducted in the Department of Phys- 
ical Education for Women at the University of Minnesota during the 
years 1932 to 1934 under the direction of the University of Minnesota 
Committee on Educational Research. The experiment included the 
division of all entering freshman women students into two groups, one 
of which, designated as the Experimental Group, participated in the 
program of physical education as required of freshman and sophomore 
students. The other, designated as the Control Group, was not per- 
mitted to participate in any of the courses open to freshman and soph- 
omore women students. All students who deviated from the normal 
to the extent that remedial work was indicated as desirable were elim- 
inated from the experiment. Likewise all students were removed who 
failed to meet experimental requirements at any time during the two- 
year period. 

Subjects were tested at the beginning of the fall quarter of the year 
1932 in four objective tests: attitudes, knowledge, motor ability, and 
posture. They were again tested by the same tests at the close of the 
spring quarter of that year, after which subjects drawn from each of 
the two groups were equated on the basis of initial test scores. The 
total numbers of equated Experimentals and of Controls were 269 and 
267 respectively. Gains or losses of the two groups made between the 
first and second tests were ascertained, the means and standard devia- 
tions were compared, and the statistical reliability of differences was 
noted. The same tests (attitudes, knowledge, motor ability and pos- 

A paper presented before the Research Section of the American Physical Education 


Association Convention, April 1936, St. Louis. 


A more complete report of this study will be published by the University of Minne- 
sota Press in January, 1937. 





‘ 


ey 


ied 








| of 
elds 
race 
ige, 
the 


Ye a ae oe 





we 


tg 








MEASUREMENT FOR WOMEN 61 


ture) were administered to all subjects for the third time at the close 
of the spring quarter, 1934, and gains or losses of 57 equated Controls 
were compared. 


FINDINGS 


One-Year Period of Experimentation (1932-1933).—During a one- 
year period of experimentation, the Experimental Group experienced 
a 1.07 per cent gain in attitudes tests, while the Control Group showed 
a loss of .94 per cent. The combined gain and loss resulted in a relia- 

DI&Il 





ble difference in favor of the Experimentals == 2.78. 


o Diff. 

The mean gain made by the Experimentals in knowledge of health 
and physical education as taught in the University of Minnesota was 
68.5 per cent, while the mean gain made by the Controls was 9.4 per 

DI&Il 
—=*17.47 





cent. Reliability of differences was unquestionable 


o Diff. 
(Favor of Experimentals). 

The Experimentals showed a mean gain of 7.67 in motor ability after 
one year of participation in required physical education. The Controls 
gained 4.44 per cent during the one-year period of experimentation. 
The difference between the two gains indicates complete reliability 


DI&IlI 
== 4.01 (Favor of Experimentals). 





o Diff. 
The mean gain in posture made by the Experimentals was 25.52 per 
DI&Il 
cent, while that for the Controls was 23.45 per cent. ae 
o Vill. 


(Favor of Experimentals). 

Two-Year Period of Experimentation (1932-1934).—The Experi- 
mentals showed markedly superior gains (57.97 per cent) in knowl- 
edge or information in physical education and health after a two-year 
period of training when compared to the Controls with whom they 
were equated. 

The Experimentals made 1.17 per cent gain in attitudes while the 
Controls lost 2.89 per cent. The difference between the two means is 
2.63 times as great as its own standard error, indicating that there is 
less than one chance in a hundred that the obtained difference may be 
attributed to chance errors of sampling and measurement. 

A comparison of the mean gains in motor ability made by the two 
groups shows 3.06 per cent superiority on the part of the Experimentals. 
DI&IlI 


o Diff. 
The Experimental Group made a 5.09 per cent greater gain in pos- 
ture than the Controls. However this superiority is not large enough to 





= 1.57. 
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DI&Il 


be statistically reliable ————-—.87. Numbers were smaller than | 


o Diff. 
first year, hence there was less reliability. 

Results of Additional Analysis of Data——The Controls were broken 
into smaller groups on the basis of reports of voluntary participation in 
physical activity away from the university campus and their test scores 
were compared with equated Experimentals. Incidentally, also, a study 
of courses in which the Experimentals had training was of interest 
from the standpoint of the student’s choice, and in relation to achieve- 
ment in the elements tested. The results of these analyses are included 
among the implications that appear in the following section. 


IMPLICATIONS 

On the basis of the measurement of results of physical education 
for women on the university level, after a year of training, substantial 
gains may be expected in attitudes, information in physical education 
and health, and in general motor ability. There is evidence to show 
that the tendency will be towards gains in posture and physical effi- 
ciency. 

Gains appear to be due to directed class activities and not to a 
similar amount of undirected physical activity. 

Greater gains in the functions measured, with the exception of pos- 
ture, appear to be due to participation in required courses in which 
the subject was unable to demonstrate ability before training, namely: 
hygiene, fundamentals of movement, tennis, and archery, rather than 
to participation in elected sports in which they had demonstrated abil- 
ity before the period of training, namely: swimming, basketball, and 
golf. This implication is justified by comparing the activity participation 
during the first and second years of experimentation, and relating them 
to the superior gains demonstrated at the end of one year of training. 

Students who participate in a considerable amount of unsupervised 
physical activity should on the whole show superiority in attitudes, in- 
formation and knowledge, and in motor ability in excess of students 
who participate in little unsupervised activity. (Result of analyses of 
data.) 

Students who participate in required physical education may be 
expected to demonstrate superiority in attitudes, knowledge, motor 
ability, and in posture when compared to students who participate in 
an equal or larger amount of undirected activity. 

Students who do not take courses in physical education acquire an 
increasingly unfavorable attitude towards health and physical activities 
during the first two years of university residence. 

Gains in knowledge of health and physical education may be ex- 
pected to be larger than those in other functions measured in this study 
because of direct training in the fields tested. 
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Gains made in motor ability become more meaningful when consid- 
eration is given to the proof that the test of motor ability employed in 
this study was a reliable and valid index to a large number of forms 
of big muscle activity and that no direct training was permitted in 
that test. 

The improvement in posture which was shown by first and second 
students after training may be attributed in part to re- 


year women 
es in physical education, and, in part, to other contributing 


quired cours 
factors. 








National Research Study in Archery 


Report Submitted to the National Association of the 
Directors of Physical Education for College Women 


By EpitH I. Hype, 
Associate in Physical Education, University of California 
at Los Angeles 
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BRIEF HISTORY OF THE PROJECT 


T THE national meeting of the National Association of Directors 
Ae Physical Education for College Women, held at Mills Col- 
lege in 1932, the Executive Committee undertook as one of 
several research projects, one in the Measurement of Achievement in 
Archery. A preliminary study on this subject has been reported upon 
at the conference by the writer,! who was appointed chairman of a 
committee to direct a research project in archery along somewhat sim- 
ilar lines among the members of the National Directors’ Association. 
It was necessary to revise the procedure used in the original study 
in order to make such an experiment possible in a large number of 
colleges. With this purpose in mind, the first step in determining the 
basis for the new measurement procedure was a questionnaire survey 
of current practices in the teaching of archery in colleges. 

A questionnaire was formulated and sent, in March 1933, to 108 
members of the National Directors’ Association, and to 27 other col- 
leges which had participated in the National Intercollegiate Archery 
Tournament. A complete report of this part of the study was sub- 


1 Hyde, Edith I., “The Measurement of Achievement in Archery,” Journal of Edu 
cational Research, Vol. XXVII, No. 9 (May, 1934), 673-686. 
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mitted at the National Meeting of the Association held at Oberlin 
College in April, 1934. The report has since been published in the 
RESEARCH QUARTERLY, Vol. VI:4 (December 1935), 104-116, under 
the title “Present Practices in the Teaching of Archery.” 

The subsequent measurement procedure was based on the findings 
of the questionnaire survey. The new test was tried out at the Uni- 
versity of California at Los Angeles, and the directions were revised 
twice before being sent to members of the Directors’ Association. In 
December 1934, directions for giving and scoring the test, and blanks 
for reporting the results, were sent to all members of the Directors’ 
Association. 

During the year 1935, records were obtained from eighteen colleges. 
Since it had been decided to continue the experiment throughout the 
1935-36 college year, another letter was sent to members of the Asso- 
ciation asking for further cooperation during the current semester. 
Eighty-three colleges signified their intention of reporting scores by 
June 1936, the time set for the close of the study. 

Following a brief statement of the problem, the balance of this re- 
port will deal with the data furnished by the eighteen colleges previ- 
ously mentioned. 

STATEMENT OF THE PROBLEM 


The purpose of the study is to establish standards of achievement 
in archery for college women, based upon the performance of college 
students. Accuracy in shooting, as shown by the scores made at stand- 
ard distances for women and girls is taken as the criterion of achieve- 
ment in archery. 

The specific aim of the measurement procedure is to provide an 
objective scale for evaluating archery scores for various distances, both 
during and at the end of certain periods of instruction and practice. 


4 
THE TEST PROCEDURE 


The archery survey revealed that the distances most commonly 
used in college archery classes were 30, 40 and 50 yards respectively. 
The Columbia Round, a standard archery event for women, includes 
all of these distances, and in addition provides a total score for the 
entire event. For this reason it was chosen as the unit for measuring 
achievement. Because the Columbia Round is an event used in arch- 
ery competition, it also offers a means of comparing the scores of col- 
lege students with those of expert women archers. 

Detailed directions for giving and scoring the test are appended to 
this report. 

ORGANIZATION AND TREATMENT OF DATA 


As previously stated, during the year 1935, records were obtained 
from 18 colleges. Ten colleges reported archery scores for the spring 
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semester 1935, and 8 colleges reported during the following fall term, 
A total of 844 records were obtained, 413 for the spring semester and 
431 for the fall semester. 

Some of the colleges were unable to send complete records. For 
this reason the totals given in the tables are slightly less than the total 
number of records received. The data were tabulated separately for 
the fall and spring semesters in order that differences might be ob- 


served. The results are shown in Table I. 


TABLE I 
DISTRIBUTION OF TOTAL SCORES FOR THE COLUMBIA Rovunp, 
First AND FINAL ROUND SCORES FOR SPRING AND FALL SEMESTERS OF 1935 
































First Round Final Round 
Total Total 
Score Spring Fall First Spring Fall Final 
1935 1935 Round 1935 1935 Round 
425-449 I I 3 I 4 
400-424 I I 3 I 4 
375-399 3 3 5 2 7 
350-374 . 2 3 10 13 
325-249 I 4 5 10 6 16 
300-324 2 3 5 9 21 30 
275-299 6 9 15 18 20 38 
250-274 12 23 35 19 35 54 
225-249 16 22 38 27 34 61 
200-224 29 30 59 36 36 72 
175-199 26 36 62 39 56 95 
150-174 45 30 75 41 46 87 
125-149 52 42 04 26 68 04 
100-124 51 62 113 38 52 go 
75- 99 46 62 108 31 25 56 
50- 74 32 57 89 20 14 34 
25- 49 31 35 66 II I 12 
O- 24 8 6 14 4 ° 4 
N 357 428 785 343 428 771 
Range 13-345 0-432 0-432 18-445 44-439 18-445 
Mean 132.67 140.67 137.78 181.45 188.72 185.50 
S.D. 65.07 79.72 74.20 88.02 75.60 79.62 





The range, mean, and standard deviation were computed for each 
distribution. It is interesting to note that in both the first and final 
Columbia Rounds the scores for the fall semester are slightly higher. 
In neither case is the difference sufficiently great to be statistically 
significant. However, the difference between the scores made in the 
first Columbia Round and the final round is significant and represents 
a true gain in achievement. This is not surprising since a considerable 
amount of practice had occurred, in most cases, between the two rounds. 

The scores for each of the three distances included in the Columbia 


Round were then tabulated separately, in order to determine standards 
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of achievement for each distance. The scores in the first round were 
found to be so low that the resulting distributions were badly skewed, 
and entirely unfitted for the construction of a valid achievement scale. 
For this reason, only the scores made at the separate distances in the 
final round were used in setting up the scale. 

The distribution of scores made at each distance in the final Co- 
lumbia Round are shown in Table II. 


TABLE II 


DISTRIBUTION OF SCORES FOR 50, 40 AND 30 YARDS IN 
FrnaL CoLuMBIA Rounp. FALL AND SPRING 1935 























Score 50 Yds. 40 Yds. 30 Yds. 
180-189 ° I fe) 
170-179 I ° 5 
160-169 ° ° II 
150-159 ° 2 15 
140-149 ° 5 Q 
130-139 I 5 24 
120-129 I 5 29 
IIO-IIQ 2 18 40 
100-109 8 35 71 

9go- 99 22 30 60 

80-— 89 23 50 60 

7O- 79 38 70 68 

60- 69 42 72 5I 

50- 59 62 63 47 

40- 49 63 74 40 

30- 39 77 55 29 

20- 29 101 49 12 

I0O- 19 QI 32 10 

o 9 49 15 ° 
N 581 581 581 

Range O-170 o-183 10-176 
Mean 41.66 61.61 86.58 
S.D. 26.92 30.80 34-45 





RESULTS OF THE TEST 


By far the most important result of the measurement procedure 
was the establishment of a preliminary scale for evaluating achieve- 
ment in archery for college women. The scale is submitted with this 
report, and consists of two main parts. First, there is a scale for eval- 
uating the achievement made as a whole for the first Columbia Round. 
This scale is for the total score in the first round. Second, there is a 
scale for evaluating the scores made at each distance in the final Co- 
lumbia Round, as well as one for the total score in the event. From 
data supplied by the writer, the archery scale was set up by Dr. Fred- 
erick W. Cozens, Professor of Physical Education at the University of 
California at Los Angeles. Dr. Cozens followed the same statistical 
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procedure used in constructing the scales published in his recent book, 
Achievement Scales in Physical Education Activities for College Men, 

The statistical principle upon which the achievement scale was con- 
structed may be briefly stated as follows: The scale has been made in 
such a way that a scale score of 50 represents the mean or average 
performance. A scale score of 100 is 3 standard deviations above the 
mean, and a scale score of o is 3 standard deviations below the mean, 
Each increase in the scale score column, therefore, represents an equal 
increment from the mean score. 

It is assumed in applying this principle that the data considered 
present an approximately normal distribution. The archery scores, 
however, showed a tendency toward skewness in the lower ranges of the 
distribution. Consequently, while the increase in scale score from o 
to 50 on the archery scale represents an equal increment at all points, 
it is numerically smaller than the increments above the mean, or from 
50 to 100 on the scale. This fact in no way impairs the value or use- 
fulness of the present scale. It is possible that with the addition of 
further data the discrepancy in the size of the increments above and 
below the mean may be eliminated in the final scale. Such data will 
be available at the end of the Spring semester 1936. 

In view of the method used in scaling the archery scores, similar 
scale values are equivalent for all parts of the test. This makes it pos- 
sible to add or average separate scale scores to obtain a total achieve- 
ment score, if such is desired. 

Correlations by the Pearson Product-moment method were com- 
puted between the first and final Columbia Rounds, and between the 
weight of bow used in shooting and the highest score made by each 
student. The results were as follows: 


CORRELATION OF SCORES IN COLUMBIA ROUND 


Deer ere herr r= +.761 + .0180 
(708 cases) 
Weight of Bow and 

Pe TUROUNE GRIOED: =o. okncewsscewe cence se 2 ays S pave 
(534 cases) 


Judging from the above data there appears to be a fairly high re- 
lationship between the first and final trials in the Columbia Round. 
In other words, there is a marked tendency for those students who 
shoot high scores at the beginning of the season to maintain their 
relative position at the end of the semester. Similarly, students who 
show low achievement on the first round continue to show compara- 
tively low scores in the final round. There are a few notable excep- 
tions and the coefficient of correlation is not sufficiently high to war- 
rant unqualified prediction regarding the ultimate success in an indi- 
vidual case. 
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Several factors enter into the relationship between the weight of 
bow and the score made in shooting. In the first place, almost half 
of all the bows used ranged in weight from 24 to 28 pounds, in only 
4 cases were bows over 32 pounds in weight, and in only § cases were 
bows less than 18 pounds in weight. The total range in bow weights 
for 534 cases was 17 to 34 pounds. The four students who used the 
heavier bows all made higher than average scores, one student making 
the second highest score of any reported. However, the highest score 
reported was made with a 26-pound bow. The lowest scores reported 
were made with 17 and 18 pound bows and were well below the aver- 
age. It appears from this evidence that the weight of the bow is but 
slightly related to the final level of achievement in archery as measured 
by the Columbia Round, and does not limit in any marked degree the 
final degree of success. The true effect of the weight of bows upon 
success in shooting might be determined experimentally by having 
bows of various weights shot by archers known to possess widely sep- 
arated levels of ability. 


SUMMARY AND CONCLUSION 


The following general conclusions may be made as a result of the 
measurement procedures employed in this experiment: 

1. It was found possible to construct a preliminary scale for eval- 
uating achievement in archery for college women in the Columbia 
Round, and for the component parts of this event. 

2. With such a scale, a comparison may be made of the relative 
success of students at the beginning and at the end of the semester, 
under the conditions specified in the test procedure. 

3. The correlation between the scores made in first and final Co- 
lumbia Round is sufficiently high (+ .76) to indicate the existence of 
a definite positive relationship between initial scores in this event and 
final accomplishment. 

4. The correlation between the weight of bow used in shooting 
and the highest score reported for the Columbia Round was + .27. 
The coefficient, in this case, probably does not indicate anything ap- 
proaching the true relationship existing between the two variables, as 
there is evidence that many uncontrolled factors influenced the cor- 
relation. 


SUGGESTIONS FOR FURTHER RESEARCH 


A continuation of this study might include further investigation 
along the following lines: 

1. Improvement of the scale for evaluating achievement in arch- 
ery by greatly increasing the number of cases upon which it is based. 
This is the immediate aim of the present research project during the 
current year. It is expected that the final achievement scale may pro- 
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vide standards of achievement for all distances, both at the beginning 
and at the end of the archery season. 


2. Further investigation of the relationships between weight of 
bow and success in archery. 


3. A study of the effect of varying amounts of instruction and 
practice prior to shooting the first Columbia Round. 


4. A similar study of the influence of various amounts of prac- 
tice upon final success in the Columbia Round. 


5- Further studies of many of the elements which were uncon- 


trolled in this experiment in relation to their influence upon learning 
and success in archery. 


ARCHERY ACHIEVEMENT TEST 


EpiTH I, Hype 
University of California at Los Angeles 


PURPOSE 


The purpose of this test is to establish standards of achievement for college 
women in the Columbia Round. It is proposed to provide a series of scales for 
evaluating the scores made at each distance in the round, as well as a scale for 
the total score made in the event. 

It is suggested that the test be given for the first time as soon as the student 
has had a minimum of practice at all of the distances included in the Columbia 
Round. The minimum suggested is 120 arrows shot at each distance, 30, 40, and 50 
yards. The archery instructor may determine the division of the practice arrows 
and the order of using the various distances. 

Then any amount of additional practice may be done at all distances accord- 
ing to the length of the archery season or the inclination of the student. The final 
Columbia Round should be shot at the end of the archery season as a final test 
of achievement regardless of the amount of extra practice. The highest Columbia 
Round shot by a student at the end of the season may be selected as the final 
measure of achievement. 

In this way the first Round may provide an achievement scale for beginning 
students after a minimum of practice, and the final Round may be used to evalu- 
ate the achievement of more advanced students after an indefinite or unlimited 
amount of practice. 

DESCRIPTION 


The Columbia Round is a standard event used in archery competition for 
women. The shooting shall be in the following order: 
CoLtumBIA RounpD 


1st range, 24 arrows shot at 50 yards. 
2nd range, 24 arrows shot at 40 yards. 
3rd range, 24 arrows shot at 30 yards. 


72 arrows—Total 


DIRECTIONS FOR GIVING THE TEST 


1. The distances on the archery range shall be measured and so marked 
that they are the same for every student at all times. 





TR TO 


inning 
ht of 


1 and 
prac- 


1con- 
ning 


lege 
> for 
» for 


dent 
nbia 
1 50 
ows 


rd- 
test 


bia 


ing 
lu- 
ed 


or 














RESEARCH STUDY IN ARCHERY 71 


2. All scores shall be made on standard 48-inch target faces, so placed that 


the center of the Gold is 4 feet from the ground. 

3. Arrows shall be shot in ends of 6 arrows each. 

4. Not more than one practice end may be shot before beginning to record 
the score at each distance. The practice end shall not be scored and may not be 
used as part of the round. 

5. It is not necessary for the entire round to be completed on the same day. 
However, at least one distance shall be completed at each session. 


DIRECTIONS FOR SCORING 


1. There shall be one official scorekeeper and one assistant for each target. 
The official scorekeeper shall record all scores made on her target. The scores shall 
be checked by the assistant. 

2. The target values shall be: Gold, 9; Red, 7; Blue, 5; Black, 3; White, 1. 

3. An arrow cutting two colors shall count as having hit the inner one. 

4. An arrow rebounding from, or passing through the scoring face of the 
target shall count as one hit and 5 in value. 

s. An arrow missing the target or hitting outside the scoring face of the target 
shall not count as a hit, and shall be recorded as a zero on the score card. 

6. The score for each hit shall be recorded on the score card beginning with 


those having the highest value. 
7. The hits and score shall be added for each end, and for each distance sepa- 


rately. 
8. The Round score shall be the total score for all three distances. 


Report all scores on the accompanying record sheet. 


ARCHERY ACHIEVEMENT TEST REPORT 


oon oievp.nisin e500 aie Le Ee Oe er rr te 
RE PMMROUCIOR 0.3 oic'e5.c 00.00 s's 8 eee RG pss THR sxcrtiasexs dere ee 
eee OF CIA on ccc ccceecs Se ee P.M. Days Class Meets.......... 








First Columbia Round Final Columbia Round 





of |s0yd.|40 yd.|30 yd.| Total]! 50 yd.| 40 yd.|30 yd.| Total 
No. = Name =| Bow |H]sc.|H|Sc.|H|Sc.|H|Sc.|H|Sc.|H| Sc. |H|Sc.|H|Sc. 


i | 


(The card may continue to include as many names as desired.) 
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ACHIEVEMENT SCALES IN ARCHERY FOR COLLEGE WOMEN 
EpiTH I. HyDE 
Scale Constructed by Dr. Frederick W. Cozens, 
University of California at Los Angeles 


2 eS ECE 












































First Final Columbia 
Columbia 
Scale Total Total 50 40 30 Scale 
Score Score Score Yards Yards Yards Score 
Target Score 

100 438 486 170 183 199 100 
99 432 480 168 180 197 99 
98 426 474 165 17 195 98 
97 420 468 163 175 192 97 { 
96 414 462 160 173 190 06 | 
95 408 456 157 171 188 95 
94 402 450 155 168 186 94 
93 396 444 152 166 183 93 
92 390 438 150 163 181 92 
gt 384 432 147 161 179 gI 
go 378 426 145 158 177 go 
89 372 420 142 156 174 89 ; 
88 366 414 139 154 172 88 
87 360 408 137 ISI 170 87 
86 354 402 134 149 168 86 i 
85 348 396 132 146 165 85 
84 342 390 129 144 163 84 
83 336 384 127 141 161 83 
82 330 37 124 139 159 82 
81 324 372 121 137 156 81 
80 318 366 119 134 154 80 
79 312 360 116 132 152 79 
78 306 354 114 129 150 78 } 
77 300 348 III 127 147 77 | 
76 294 342 109 125 145 76 
75 288 336 106 122 143 75 
74 282 330 103 120 141 74 
73 276 324 IOI 117 138 73 
72 270 318 98 115 136 72 
71 264 312 96 112 134 71 i 
70 258 306 93 110 132 70 } 
69 252 300 gt 108 129 69 
68 246 294 88 105 127 68 ; 
67 240 288 85 103 125 67 
66 234 282 83 100 123 66 
65 228 276 80 98 120 65 
64 222 270 78 95 118 64 
63 216 264 75 93 116 63 
62 210 258 73 QI 114 62 ; 
61 204 252 70 88 III 61 
60 198 246 67 86 109 60 : 
59 192 240 65 83 107 59 
58 186 234 62 81 105 58 
57 180 228 60 79 102 57 
56 174 222 57 76 100 56 
55 168 216 55 74 98 55 
54 162 210 52 71 96 54 
53 156 204 49 69 93 53 
52 150 198 47 66 oI 52 


51 144 192 44 64 89 51 
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First ‘9PM Final Columbia 
Columbia 
Scale Total Total 50 40 30 Scale 
Score Score Score Yards Yards Yards Score 
Target Score 

50 138 186 42 62 87 50 
49 135 182 41 61 85 49 
48 132 179 40 60 83 48 
47 130 176 39 58 82 47 
46 127 172 57 80 46 
45 124 169 38 56 78 45 
44 121 166 37 55 77 44 
43 118 162 36 54 75 43 
42 116 159 35 52 74 42 
41 113 156 34 51 72 41 
40 IIo 152 50 71 40 
39 107 149 33 49 69 39 
38 104 146 32 48 68 38 
37 102 142 31 46 66 37 
36 99 139 30 45 65 36 
35 96 136 29 44 63 35 
34 93 132 43 62 34 
33 go 129 28 42 60 33 
32 88 126 27 40 59 32 
31 85 122 26 39 57 31 
30 82 119 25 38 56 30 
29 79 116 24 37 54 29 
28 76 112 36 53 28 
27 74 109 23 34 51 27 
26 71 106 22 33 50 26 
25 68 102 21 32 48 25 
24 65 99 20 31 47 24 
23 62 96 19 30 45 23 
22 60 92 28 44 22 
21 57 89 18 27 42 21 
20 54 86 17 26 41 20 
19 51 82 16 25 39 19 
18 48 79 15 24 38 18 
17 46 76 14 22 36 17 
16 43 72 21 35 16 
15 40 69 13 20 33 15 
14 37 66 12 19 32 14 
13 34 62 II 18 30 13 
12 32 59 10 16 28 12 
II 29 56 9 15 27 II 
10 26 52 14 25 10 

9 23 49 8 13 24 9 

8 20 46 7 12 22 8 

7 18 42 6 10 21 7 

6 15 39 5 9 19 6 

5 12 36 4 8 18 5 
4 9 32 7 16 4 
3 6 29 3 6 15 3 

2 4 26 2 4 13 2 

I I 22 I 3 12 I 

















The Relation of Dorso-Cervical Postural 
Deficiencies to Cardiac Disease, Espe- 
cially from Middle Life Onwards 


By Epcar CyrtAx, M.D. 
London 


may arise from deficiencies therein, one hardly ever finds any 

reference to the fact that poor posture, especially from middle 
life onwards, can act injuriously on the heart otherwise than, perhaps, 
secondarily to diminution of lung function that has arisen. Neither in 
the vast majority of textbooks and journal articles on cardiology is 
even a passing mention to be discovered of any such possibilities, I 
consider however that such postural deficiencies, especially from middle 
life onwards, can have deleterious effects on the heart, and I therefore 
wish to say a few words on the subject. 

Chiefly as a result of the doctrines of P. H. Ling (1776-1839), 
Sweden was the first country to realise that good posture was a very 
important factor in the establishment and preservation of good health. 
Since then these views have been adopted in most civilized countries. 
And in England, up to the end of school age, a great deal of atten- 
tion is now being paid to posture. Very good work has been done there- 
by, though there is still much to be accomplished. The latter is spe- 
cially the case in many of our boys’ public schools; in some of them, 
although the greatest possible care is devoted to sports and games, 
hardly any is given to the acquisition of good posture. 

Be this as it may, it is a curious fact that as soon as school life 
is at an end, the question of good posture seems to arouse no further 
interest. Apparently there is a widespread opinion that the latter, if 
once acquired and maintained until about the age of eighteen, is per- 
manent and will never deteriorate, thus obviating all need for having 
anything done about it. Indeed, if any boy or girl, after leaving school, 
begins to get round shouldered, the parents are often the reverse of 
displeased because they take it as a sign that their dear offspring are 
working so hard when pouring over their books. 

Thus, schooldays once ended, it comes to pass that the large major- 
ity of the adult population very soon lose sight of any lessons incul- 
cated during their youth concerning posture, and before long have rele- 
gated them to complete oblivion. And by the time that the average 
subject has reached middle life—if indeed not many years previously 
—he has totally ceased trying to cultivate anything in the nature of 
good posture, but instead is only too ready to adopt that attitude, 
especially when standing or walking, which calls for the least output 
of effort. 


()* PERUSING the literature on posture and the ill effects that 
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Now the bony framework of the thorax gradually tends, in common 
with that of the rest of the body, to become more rigid as age creeps 
on. And unless care be taken to delay the onset of this rigidity, by the 
time the average subject has reached middle age, he is perfectly cap- 
able of standing fairly upright with hardly any muscular exertion at all. 
This is because the ligaments on the convex aspects of the various 
curves of the vertebral column are quite strong enough per se, by means 
of their own inextensibility, to resist any undue increase in the con- 
vexity of these curves ensuing. All that the muscles of the trunk and 
neck, with the exception of the uppermost cervical muscles, have to do 
is to prevent any lateral flexion of the spine, and this demands but a 
very small amount of activity from them.’ It is of course realized 
that this state of muscular inactivity is quite different from what takes 
place when the military “attention” position is assumed. 

This continued habit of standing without muscular exertion, if 
persisted in, is almost certain in the course of time to result in a very 
gradual elongation of the aforesaid ligaments on the convex aspect of 
the spine, especially in its upper regions. Though slight or even some- 
times entirely absent in the lumbar portion, this elongation generally 
becomes quite extensive in the upper dorsal and lower cervical areas, 
usually, however, leaving the uppermost cervical region unaffected. 
Thus an upper dorsal kyphosis and a lower cervical lordosis ensue. This 
condition is to all intents and purposes a passive replica of what active- 
ly happens when a subject, who suddenly realises that there is a danger 
of hitting the top of his head when passing under a low doorway, 
“draws his head into his neck.” 

In consequence of the long continued lack of use, the spinal exten- 
sors slowly lose their power, together with their extensibility and elas- 
ticity, and thus come to suffer in varying degree from the atrophy of 
disuse. The various joints of the affected regions become more and more 
limited in their movements and may finally arrive at a condition of 
almost complete ankylosis. This in its turn eliminates the need for 
even the small amount of muscular activity necessary to prevent any 
lateral movement of the spine, as just mentioned. Thus a vicious circle 
has been fully established, and, other things being equal, it is worse 
in those who are short-sighted and habitually bend over their work. 

The diminution of movements in the dorso-cervical region is so grad- 
ual in its onset that the subject in whom it occurs is generally quite 
unaware of it, all the more so because such limitation can be made good 
by additional movements of the trunk as a whole. Specially is this seen 
when the subject tries to look sideways; any limitation of head rota- 
tion is compensated for by turning of the entire body. 

Now normal subjects are continually indulging in active movements 





1I may here remind the reader that even in young normal subjects the sacro- 
lumbaris does not contract during the “stand at ease” position. See the author in Journ. 
of Anat., LXVII, (1932), pp. 178-179. 
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of the dorso-cervical region, and as a result, every time this is done, the 
structures in the area thus exercised are moved to and fro, are alternate- 
ly elongated and shortened and subjected to changes of pressure. But if 
dorso-cervical rigidity is present, the above changes are reduced in 
intensity in direct proportion to the amount of such rigidity. Now this 
does not necessarily produce any ill effects, but if it does, as is often the 
case, very far-reaching consequences may accrue, specially as regards 
the nervous structures in the region involved. These may be subjected 
to continued pressure, resulting in a first stage of irritation, followed 
by a second one of depression of function, or be affected in various 
ways from the impairment of their blood and lymph circulation, which, 
as is well known, so readily follows lack of movement. 

The changes just mentioned may thus arise in some or all of the 
nerves that are directly or indirectly concerned in cardiac innervation 
(not to mention the pulmonary), i.e., the second and third cervical and 
the upper dorsal sympathetic ganglia, the vagi, the carotid sinuses and 
some of the dorso-cervical spinal nerves in both their anterior and 
posterior branches.’ It is unnecessary for me to recapitulate what serious 
consequences this may have on the heart, as also on the vasomotor sys- 
tem and the lungs. There is a widespread belief that “when one gets 
old, one gets bent.” I consider that the reverse, i.e., “when one gets 
bent, one gets old” is equally true, if not more so, and applies to the 
heart as well as the rest of the body. 

I consider it quite probable that the impairment of the cardiac in- 
nervation as induced by the bad dorso-cervical posture may be respon- 
sible for some of the cases of sudden heart failure in subjects in whom 
no organic disease of the heart: has been detected clinically during life 
or after death by post-mortem examination. 

I have had a number of cases of functional heart troubles, including 
pseudo-angina and paroxysmal tachycardia, which I have been able 
to relieve or cure by medico-gymnastic treatment directed towards re- 
moving any postural defects, rigidity of joints and weakness of muscles 
when such were found to exist in the upper dorsal and cervical regions. 

In connection with what I have said, it is interesting to note that 
recently ablation of dorso-cervical ganglia has been attended with 
marked success in the treatment of angina, epilepsy, etc. I suggest that 
it is not impossible that few of these cases may have had some of the 
dorso-cervical postural deficiencies described and that removal of the 
latter by means of remedial exercises might likewise have been at- 
tended with good results. 

In conclusion I can but express the hope that corrective measures 
for postural defects will take their proper place in the therapeutics 
of cardiac troubles. 


2I have endeavored to show that the short thick neck so proverbially associated 
with the apoplectic habitus may be one of the actual exciting causes of the elevation of 
the blood pressure. See New York Med. Journ., CXV (1922), pp. 133-135. 
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Residual Neuromuscular Hypertension: 


Implications for Education 
Digest of Dissertation 


By JOSEPHINE L. RATHBONE, Ph.D. 
Assistant Professor of Physical Education 
Teachers College, Columbia University 


PURPOSES OF THE STUDY 


1. To clarify the terms used in the scientific discussion of fatigue 
in all its phases. 

2. To define and explain neuromuscular hypertension in its relation 
to fatigue. 

3. To discover, from literature and from cases referred to a correc- 
tive physical education clinic, the underlying causes of fatigue and 
tension. 

4. To point the way to procedures in educational practice which 
should reduce the incidence of excitability and nervousness in the 
school population, and thus in future citizens. 


METHODS OF PROCEDURE 


1. A discussion of the outstanding contributions which have been 
made by sociologists, industrialists, physiologists, psychologists, psy- 
chiatrists, and other clinicians to the subject at hand. 

2. A discussion of the physiology of the neuromuscular system, 
especially aimed to explain residual hypertension. 

3. An analysis of the causes of residual neuromuscular hyperten- 
sion revealed in seventy-five, cases, reporting to the corrective physical 
education clinic of Teachers College, Columbia University. 

4. A discussion of implications for education arrived at empirically, 
with the guidance of such judgment as is to be found in the literature 
on educational practice. 

FINDINGS 


I. Just as normal fatigue may be defined as that decrease in work 
efficiency which can be relieved by rest, so normal tonus or tension, 
because it is a stage in normal fatigue, can be defined as that degree 
of tonus which can be relieved by rest. When the rhythm of contraction 
and relaxation—of tension and release of tension—is arrested, and 
when the organism stays at a high peak of tension and does not or can- 
not relax, then it may be said to be in a state of residual hypertonus or 
hypertension. 
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2. The chief cause of residual neuromuscular hypertension is static 
muscular effort. Although static effort exercises little influence on 
metabolism, as compared with dynamic effort, it more readily and 
rapidly induces hypertension and unpleasant feelings of fatigue. 

3. Although the generalized feelings of fatigue, because of their 
subjective character, cannot be measured with any degree of accuracy, 
the more specific local sensations can be accurately observed in normal 
individuals. Training in observing these sensations, and then in releas- 
ing them will lead to reduction in residual neuromuscular hypertension. 

4. It became necessary to study these seventy-five cases from many 
points of view. 

a) When the subject’s general appearance was particularly dis- 
tinguishing, or when he had some conspicuous physical defects, it was 
noted. Outward signs of neuromuscular tension were varied and less 
obvious than might have been expected. 

6) Habitual postures in standing and sitting at work were analyzed. 
The relationships of skeletal postures to muscular tensions were seen 
not always to be causal. 

c) Relationships between height and weight and changes therein 
during the past ten years were studied. Apparently, neither excessive 
thinness nor excessive stockiness is any indication of residual neuro- 
muscular hypertension. 

d) Certain facts were recorded about the eating habits of some of 
the subjects, and about the nutritional needs of others. Unfortunately, 
this phase of the study was not given the attention which it may de- 
serve, since it was impossible to control diet in this investigation. The 
phases of the subject upon which one should like further information 
are oxygen utilization, sugar metabolism, liquid intake, ingestion of 
salts, calcium sufficiency, and the acid-alkaline balance. 

e) When information was available concerning the functioning of 
the endocrine system, it was considered. Although, when emotional 
reactions are intense, one is quite willing to believe that specific internal 
secretions are modified to support the muscular activity, accurate evi- 
dence from these cases is lacking to support such a contention, except 
in the case of the parathyroid gland. 

f) When the digestive and circulatory systems, in particular, had 
been disturbed in their functioning, the conditions were noted. It is 
a question whether these manifestations are to be considered symptoms 
or causes of tension in the skeletal muscles. 

g) Infections and foci of infections were given consideration. Evi- 
dence from these cases supports the contention that infections, whether 
systemic or localized, cannot cause an increase in muscle tension un- 
less they are perceived. Since they raise the body temperature to a level 
which is most favorable for muscular activity, they may actually reduce 
residual tensions. 
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h) Very little evidence was gained from these cases to throw light 
on the relation of drugs to tension. The immediate and harmful effect 
of drugs aimed to reduce tension seems to be to keep an individual 
working or playing when he is already seriously fatigued. 

i) Information was acquired about the location, description, and 
time of occurrence of pain when it accompanied the tension. The cases 
analyzed demonstrated that tonic contraction of muscles, in an effort 
to prevent movement following acute trauma, or to prevent recur- 
rence of chronic pain, will cause enough increased irritability to con- 
tribute to more pain. 

j) Emotional disturbances were given serious consideration. It 
became apparent that the problems revealed did not represent a unique 
type of experience peculiar to these individuals. This fact may be re- 
sponsible for the widespread manifestations of residual neuromuscular 
tension in the professional group studied. 

k) The individual’s activity, as an indication of his “drive,” was 
found to be extremely important in causing residual and useless muscu- 
lar tonus. Since all forms of effort exhibit themselves by various de- 
grees of muscle tonus, all strivings will result in increased tension. 

l) Other factors considered were race, family history, residence, 
physician’s judgment, and the subject’s judgment. 

5. Under the headings of Pain, Emotional Disturbances, and 
Activity Drive, particularly, there was abundant evidence, from these 
cases alone, to support the thesis that they are important factors in 
residual neuromuscular hypertonus. 


PRACTICAL APPLICATIONS 


1. It would be well for schools to consider seriously the factors 
causing residual neuromuscular hypertension. School health inspection 
and service might contribute to a reduction in this tension. 

2. In their academic “work,” children could and should be pro- 
tected from hectic and over-exertion. 

3. The program of physical education could be modified, in most 
instances, to offset and relieve residual neuromuscular hypertension. 

4. Children and adults may have their tensions increased during 
extra-curricular and leisure-time activities. 

5. Certain philosophical points of view may be inculcated in young 
people to offset tensions, which are normal concomitants of living. 

6. Since many of the cases analyzed for this study came from the 
teaching profession, the tension problems of teachers become worthy of 
particular consideration. 
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Analysis of Vital Capacity as a Test of 
Condition for High School Boys 


By THomaAs Kirk CURETON 
Springfield College, Springfield, Mass. 


SIGNIFICANCE OF THE STUDY 


ESE studies aim to analyze vital capacity as a test of condi- 

tion. What is measured by the vital capacity test by means of 

the spirometer? There is need at this time to know whether 

vital capacity is a strength test, a flexibility test, a circulatory-respiratory 

test, or only a test of thoracic size. The relative weight of each of 

these elements is needed so that the vital capacity test can be in- 
terpreted with greater precision and understanding. 

Vital capacity has been used as a test of condition ever since John 
Hutchinson (1846, 1852) published his classic studies on vital capacity 
and claimed that this measurement was a strong indicator of “fitness,” 
Hutchinson measured 3000 males between the ages of 15 and 40 and 
classified them, in occupational groups. He found that the more active 
groups had greater vital capacity. This might have been expected be- 
cause the more active groups were undoubtedly of larger physical build. 
Hutchinson claimed, however, that vital capacity was a test of “fitness.” 
A review of his work shows no convincing proof of any relationship 
other than that of size, he being able to show by rather crude statisti- 
cal procedures that the lung capacity varied to some extent with height 
and other bodily measures. While Hutchinson was meticulous in the 
physical problems related to the measurement of vital capacity, recog- 
nizing the effect of temperature and pressure variations, his casual 
statistical efforts resulted in some erroneous notions, such as his rejec- 
tion of chest girth as a guide to vital capacity. 


This is part of a paper presented before the Research Section, at the National Con- 
vention of the American Physical Education Association, St. Louis, Mo., April, 1936. This 
study has been broken into two halves for convenience in publication. The second part, 
using college freshmen as subjects, will be presented as soon as arrangments can be 
made for publication. 

1 Vital capacity, also termed breathing capacity or lung capacity, is the maximal 
volume of air that can be expired after taking a full inspiration. It is measured in these 
studies by means of the Narragansett spirometer according to the technique described in 
Bulletin F 15-4 B, p. 5, Narragansett Machine Co., Providence, R.I. 

2 John Hutchinson, “On the Capacity of the Lungs and on the Respiratory Func- 
tions with a View of Establishing a Precise and Easy Method of Detecting Disease by 
the Spirometer,” Transactions of the Royal Medico-Chirugical Society of London, XXIX 
(1846), p. 137. 

The Spirometer, the Stethoscope, and Scale Balance; Their Use in Discriminating 
Diseases of the Chest and their Value in Life Offices. (London: John Churchill, 1852). 
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Seaver presents (1896) as well as anyone the problem of in- 
terpreting vital capacity for an individual, stating:* “The length of the 
trunk, depth of the chest, and breadth of the chest are three factors, 
that multiplied together, may roughly be considered to represent the 
‘vital capacity’ of a person.” Seaver, thus grants the predominance of 
the size influence on vital capacity, but leaves the student in doubt 
by suggesting that vital capacity might be indicative of the cellular 
activity of the body and should be related to weight more closely than 
to height because weight, is a better expression of the total amount of 
tissue to be supplied with oxygen, whereas height simply relates to 
one dimension of the mass; also, that muscular size must be a measure 
of lung capacity because strength is the expression of muscular size 
and activity: i.e., vital capacity was a significant measure because it 
reflected size, muscular size, strength, nerve stimulation, force, capacity 
for activity, that all of these were bound up in one system (Illustration 
I). It would certainly be interesting to know how nearly true these de- 
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ILLUSTRATION I 


ductions were, and whether we can use such a theory to support the 
interpretation of vital capacity as we use it today. 


MOST IMPORTANT STUDIES WHICH AID INTERPRETATION 


A review of the studies and statements about vital capacity throws 
considerable light upon the significance of vital capacity. Examiners 
should know its limitations and what, if anything, is indicated by the 
test. Physical educators have been accused_of giving many tests and 
knowing little of what they mean. 


8J. W. Seaver, Anthropometry and Physical Examination, (New Haven: by the 
Author, 1896), pp. 56-113. 
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1. General Acceptance-—The vital capacity test is generally ac- 
cepted as being worthy of administration. This general attitude has 
been built up by many statements based upon incomplete researches, 
Smedley (1902) created interest by claiming a relationship between 
school standing and lung capacity.* Whipple (1910) described vital 
capacity as an important index of general physical condition, pointing 
out that the ratio of vital capacity to weight is of extreme significance.® 
DeBusk (1913) indicated a relationship between height, weight, vital 
capacity and retardation in school. A tremendous number of studies 
have been made, which are reviewed by Myers in the first chapter of 
his book on vital capacity.’ Norms have been established on the basis 
of surface area, weight, height, or stem length and chest girth and 
thousands of examiners use the test. Modern books have accepted the 
test. Williams states that vital capacity gives interesting correlations 
with the power of the individual to function.* The White House Confer- 
ence Report points out that vital capacity is used to measure physical 
endurance, to indicate disease, and to measure physical adequacy.® The 
test is always mentioned favorably in modern books on tests. Garrett 
and Schneck state that the ratio of vital capacity to weight is pre- 
sumably a measure of the efficiency of the oxidation process.’° 

2. Adoption in Prominent Condition Tests—The adoption of vital 
capacity as a part of several prominent condition tests has helped to 
build the tradition that it is an important condition indicator. 

Dreyer (1919-1921) advocated the use of vital capacity as a means 
of assessing physical fitness.’t His work does not prove clearly what 
vital capacity measures. 

The Narragansett Machine Co., of Providence, has reproduced 
some of Dryer’s tables in advocating the use of their spirometer, giving 
several classifications on an occupational basis.1* Several methods are 
given for determining normal vital capacity, i.e., according to weight, 
length of trunk, circumference of chest. The best method is stated to 


4F. W. Smedley, “Child Study in Chicago,” Report Com. Ed., 1 (1902), 1095- 
1138. 
5G. M. Whipple, Manual of Mental and Physical Tests, (Warwick and York, 
1910), pp. 70-71. 

6B. W. De Busk, “Height, Weight, Vital Capacity and Retardation,” Pedagogical 
Seminary, 1913, pp. 89-92. 

7J. A. Myers, Vital Capacity of the Lungs, (Baltimore: The Williams and Wilkins 
Co., 1925). 

8 J. F. Williams, Principles of Physical Education, (Philadelphia: W. B. Saunders 
Co., 1927). 

® Report of the White House Conference, Part IV, The Growth and Development 
of the Child, (New York: The Century Co., 1933), pp. 497-sor. 

10H. E. Garrett and M. R. Schneck, Psychological Tests, Methods, and Results, 
(New York: Harper and Bros., 1933), p. 11. 

11G. Dreyer, Lancet, 227, 1919. 

G. Dreyer and G. F. Hanson, The Assessment of Physical Fitness, (New York: 
Paul B. Hoeber Co., 1921). 
12 Bulletin F 15-4B. 
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be the average of vital capacities based upon trunk length and chest 
circumference. 

The publication of Myers’ book was a great stimulus to the use of 
the measure as a condition test.** (1925) 

Turner (1927) advocated vital capacity as a test of condition for 
freshmen college women at Mount Holyoke College after studying the 
results on 1337 girls.’* The group with higher vital capacity was larger, 
stronger and more active in sports. 

The Medical Department of the Prudential Insurance Co. of Amer- 
ica adopted vital capacity (1930) as a part of their fitness tests for in- 
surance.’° In their bulletin, Myers’ tables for determining normal vital 
capacity are reproduced and a person scoring above go per cent is 
considered normal. While MacKenzie, Wells, Dewis, and Ylvisaker 
(1931) discuss the interpretation of vital capacity as measured by the 
flarimeter, the basis is mostly on theoretical grounds with little proof 
that vital capacity measures a specific type of condition.*® The test is 
probably used as a safety valve. 

Rogers (1926) included vital capacity in his well-known strength 
test (S.I.) and physical fitness index (P.F.I.).17 This has caused 
much discussion as some have claimed that the inclusion of vital capac- 
ity has diminished the purity of the battery of strength tests. Rogers 
pointed out that vital capacity deserved the smallest weighting in the 
test. 

McCurdy and Larson (1935) introduced vital capacity into their 
Organic Index after failing to include it in a publication a year ear- 
lier.** 

3. The Evidence that Vital Capacity Indicates Disease or Condi- 
tion—There is conflicting evidence, practically none of a fool-proof 
nature, that vital capacity indicates disease or organic condition of a 
particular type. 

Born (1910) demonstrated that Yale students gained 625 c.c. during 
their college course, whereas those who were quite inactive gained 
only 295 cc.’® There is no denying this relationship, but what does it 
mean—what improved size of the chest, strength of the respiratory 


‘ 13 J, A. Myers, Vital Capacity of the Lungs, (Baltimore: The Williams and Wilkins 
0., 1925). 

14A. H. Turner, “The Vital Capacity of College Women,” American Physical Edu- 
cation Review, 32 (1927) pp. 593-606. 

15 Booklet, “Determining Circulatory Fitness,” Jan., 1930, pp. 12-13, 14, 25. 

16L, F. MacKenzie, P. V. Wells, E. G. Dewis, and L. S. Ylvisaker, “Interpretation 
of Flarimeter Tests,’ American Journal of Medical Sciences, 182:497, Oct., 1931. 

17 F, R. Rogers, Physical Capacity Tests in the Administration of Physical Edu- 
cation, Teachers College, Columbia University, No. 173, 1925. 

18 J. H. McCurdy and L. A. Larson, “The Measurement of Organic Efficiency for 
the Prediction of Physical Condition in Convalescent Patients,” RESEARCH QUARTERLY, 
VI (Dec., 1935), pp. 78-97. 

19 F, J. Born, “The Physical Growth of the College Man,” Yale Alumni Weekly, 
May 6, 1910. 
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muscles, flexibility of the thorax, or circulatory-respiratory condition? 
The most important study which forces recognition that persons 
with very low vital capacity need a good medical examination is prob- 
ably that of Peabody and Wentworth (1917).*° This study shows that 
as cardiac patients are relatively worse in condition, with progressively 
increasing dyspnea, vital capacity falls relatively lower below the 
estimated normal. No comparative study was made of subjects before 
and after illness, nor was the study objective. Suggestion is made that 
the vital capacity may be limited by ankylosis of the costal joints, 
weakness of intercostal muscles, fluid in the pleural cavities, alterations 
in lung tissue, great cardiac hypertrophy, pericardial effusion, medi- 
astinal tumors, enlarged liver, fluid in the bronchi or air passages, and 
by engorgement of the pulmonary vessels. 
Garvin, Lundsgaard, and Van Slyke (1918) studied tubercular sub- 


jects to conclude that there was no significant difference from normal © 


type.”* 

Dreyer and Burrell (1920) support the position of Peabody and 
Wentworth maintaining that a very low vital capacity is a trustworthy 
index of pulmonary lesions in the lungs of patients with tuberculosis.” 

Amar (1920) states that the ratio of Vital Capacity (c.].) /Weight 
(k.g.) should be normally 5, but a fall to 4 would suggest pulmonary 
disease.”* 

Peabody and Sturgis (1921) have shown that patients with great 
muscular weakness were not more than 26 per cent below normal stand- 
ards but point out that patients with heart disease may be as much as 
75 per cent below normal.** 

A good statistical study was made by Cripps, Greenwood, and New- 
bold (1922-23) which showed no significant difference between 950 
selected “fit” Royal Air Service candidates and an entire group of 1238 
candidates.”* 

Shepard (1924) studied 611 male students at the University of 
Minnesota who gave histories of influenza, pneumonia, pleurisy, pul- 
monary tuberculosis, or heart disease and found that pneumonia and 
influenza lower the vital capacity only slightly.”* 


20 F, W. Peabody and John A. Wentworth, “‘The Vital Capacity of the Lungs and 
Its Relation to Dyspnea,” Archives of Internal Medicine, XX (1917), pp. 443-467. 

21 Garvin, Lundsgaard, and Van Slyke, “Studies of Lung Volume,” Journal of 
Experimental Medicine, XXVII (1918), p. 87. 

22G. Dryer and L. S. T. Burrell, Lancet, 198 (June 5, 1920), p. 1212. 

28 J. Amar, “Indice d’endurance respiratoire,” Physiological Abstracts, 5:88, 1920-21. 

24 F, W. Peabody and C. C. Sturgis, “Clinical Studies of the Respiration,” Archives 
of Internal Medicine, 28:501—510, Nov., 1921. 

25L. D. Cripps, Major Greenwood, and E. M. Newbold, “A Biometric Study of 
the Interrelations of Vital Capacity, Stature, Stem Length, and Weight in a Sample of 
Healthy, Male Adults,” Biometrika, XIV (July 1922—March 1923), 316-336. 

26 W. P. Shepard, “Effect of Certain Past Diseases on Vital Capacity,” Archives 
of Internal Medicine, XXXIII (1924), p. 185. 
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Gordon, Lavine, and Wilmaers (1924) made a careful study of 
marathon runners by correcting the vital capacity for surface area and 
found that training did not increase the vital capacity nor could the 
order of finish be determined to any extent from vital capacity.?’ 

White and McGuire (1925) studied the changes in vital capacity in- 
duced in 103 men during training in a Citizens Military Training Camp 
to find an increase of 6 per cent, but those who were poor at the start 
remained below normal.?* 

Moersch (1926) has one of the best; articles which summarizes the 
work of others, showing the possibility of low vital capacity reflecting 
diseased conditions of the heart and lungs.”® 

Wittig and Polezak (1926) advocated breath holding as an index 
of vital capacity but other studies have failed to support this conclu- 
sion.®° 

Wieneke (1932) compared 81 athletes and non-athletes at The 
Pennsylvania State College to find that the results were not significantly 
in favor of the athletes.** 

McCurdy and Larson (1936) obtained a correlation of .400 with 
breath holding on the flarimeter, taken 20 seconds after stair climbing 
exercise using 410 subjects and the product-moment correlation meth- 
od.°? This correlation is not significant until strength and body size are 
partialled out. Results on more homogeneous subjects in size and 
strength show lower correlations. Another correlation was obtained of 
.705 using bi-serial technique contrasting 50 varsity swimmers with 139 
convalescent patients of both sexes. The same procedure on subjects of 
the same type yielded .234. Since these vital capacities were taken on 
the flarimeter, there is a slight strength element involved as further an- 
alysis has shown. These workers weight vital capacity the least valuable 
of the series of tests, accepting a validity correlation of .311 that vital 
capacity measures organic condition. 

4. Size as Related to Vital Capacity—Numerous studies have 
shown that vital capacity is primarily a size measurement. 

Fabius, in Amsterdam, did the first careful statistical study relating 
vital capacity to size.** Using 116 students, he developed two regression 
equations for the prediction of vital capacity: 








27 B. Gordon, S. A. Lavine, and A. Wilmaers, “Observations on a Group of Mara- 
thon Runners,” Archives of Internal Medicine, XX XIII (1924), p. 425. 

28S. A. White and P. F. McGuire, “Vital Capacity at a Citizens’ Military Train- 
ing Camp,” Archives of Internal Medicine, XXXVI (1925), p. 355. 

29H. J. Moersch, “The Vital Capacities of 1000 Surgical Patients,’ Archives of 
Internal Medicine, XXXVII (1926), pp. 128-143. 

80 F, W. Wittig and J. A. Polezak, American Review of Tuberculosis, XIII (1926), 
p. 54. 

81 Kuhrt Wieneke, “A Comparison of Certain Physical Developments of Freshmen 
Athletes and Non-Athletes,” ResearcH Quarterty: III (May, 1932), pp. 223-234. 

82 J. H. McCurdy and L. A. Larson, “Organic Efficiency Index,” unpublished paper 
Presented at Eastern Convention, American Physical Education Association, 1936, p. 8. 
88 Fabius, after Cripps, Greenwood, and Newbold, (reference 25). 
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V.C.(c.c.) = 50.0094 (Standing Height, in inches) — 4955.19 
Error (est.) = 379.71 C.c. 

V.C.(c.c.) = Sitting Height in cms. — 1534 
Error (est.) = 403.10 C.c. 


Dreyer (1919 developed mathematical formulae for vital capacity 
in terms of weight, length of trunk, and chest circumference:** 











W?:? 
V.C.(cc.) = " (W = Weight in grammes) 
) 
i LAcL.) = (ZL = Length of Trunk in cm.) 
6.1172 
1,973 
¥LAce.) = —(C = Circumference of Chest in cm.) 
1.5595 


A novel application of Dreyer’s formulae is their use to determine 
whether the weight is normal, using other equations. Dreyer classified 
men into three occupational groups according to vital capacity, show- 
ing relationship to activity. : 

West (1920) published standards with corrections for size in terms 
of surface area determined by the DuBois method.** Young men should 
have vital capacity equal to 2.5 liters/sq. m. Surface Area. 

Cripps, Greenwood, and Newbold (1922-23) have what seems to be 
the most complete study of the size relationships.** A careful review is 
given of previous studies reporting all correlations and prediction 
equations. Using 1238 men averaging 23.9 years of age, the following 
equation was derived: 

V.C.(c.c.) == 16.79 (normal chest girth at nipples in cm.) 
+ 9.136 (Weight in kg.) 
+-33.414 (Standing Height in cm.) 
+39.86 (Sitting Height in cm.) 
—6866.09 
R= .641 Error (est.) = 471 C.c. 

Hewlett and Jackson (1922) developed prediction equations for 
college students’? (using combined Harvard, Stanford, and Oxford 
data): 

V.C.(c.c.) = 50(Height in cm.) — 4400. [Error (est.) == 548.6 c.c.] 
V.C.(c.c.) == 2900(Surface Area in sq. m.) — 1000. [Error (est.) = 

§29.1 c.c.] 

V.C.(c.c.) = 27(Weight in kg.)-+ 31.5 (Height)— 3000. [Error (est.) 

= §31.1 C.c.] 

84 G. Dreyer, “Investigations on the Normal Vital Capacity in Man and Its Rela- 
tion to the Size of the Body,” Lancet, Aug, 9, 1919. 

85 H. H. West, Archives of Internal Medicine, XXV (Mar., 1920) p. 306. 

86L. D. Cripps, Major Greenwood, and Newbold, “A Biometric Study of the 
Interrelations of ‘Vital Capacity,’ Structure, Stem Length, and Weight in a Sample of 
Healthy Male Adults,” Biometrika, XIV (July, 1922-1923), pp. 316-336. 


87 A, W. Hewlett and N. R. Jackson, “The Vital Capacity in a Group of College 
Students,” Archives of Internal Medicine, XXIX (Jan., 1922), pp. 515-526. 
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McCloy (1927) published a fine statistical study of vital capacity 
in Chinese college students, using in all 4009 subjects.** Prediction 
equations were developed in terms of surface area: 

V.C.(liters) = 3.105 S.A. in sq. m. — 1.551 (East Central Chinese) 
V.C.(liters) = 2.368 S.A. in sq. m. — .830 (Southern Chinese) 


Jackson (1927) demonstrated that there was a relatively low re- 
lation of vital capacity to chest expansion.*® 

Jackson and Lees (1928-29) have published the best statistical 
study on American subjects, working at the University of Minnesota.*° 
They examined the relationship of 21 items to vital capacity including 
practically all of the structural and body size measures of other work- 
ers, and in addition a few circulatory-respiratory measures. Surface 
area or trunk area give the highest correlations. No attempt was made 
to combine the measures into prediction equations. 

Cureton (1935-36), developed prediction equations using Spring- 
field College students.*t Combining the data for years 1932-33 and 
1935-36 the following equation is the best fit: 


V.C.(c.c.) = 5075 (Surface Area in sq. m.) — 4484 
Error (est) = 563.8 c.c. 


Surface area, chest girth, height, weight, and stem length give the 
best correlations. 

Combining these items to predict vital capacity does not seem to 
help, surface area being almost as good when used alone. Also, using 
special indices by dividing some measures by others or by multiplying 
does not give results as good as the above methods. 

5. Strength as Related to Vital Capacity.—Strength has often been 
referred to as being related to vital capacity. No one seems to have ade- 
quately investigated this possibility. Studies at Springfield College have 
shown correlations ranging from .234 to .407. These correlations, how- 
ever, have size reflected in them. The remainder of this study will deal 
with a more adequate analysis of this relationship. 

6. Flexibility as Related to Vital Capacity.—The correlations with 
two flexibility tests are very low, as are the results of chest expansion 
correlations, ranging from .040 to .244. The two tests were trunk 
flexion forward while sitting in the long sitting position, and extension 
of the back upward from the waist while lying on the front. 

7. Nutritive Status as Related to Vital Capacity——Theory suggests 
a relation between vital capacity and nutritive status. The correlations 


so far observed are below .200. 


88C, H. McCloy, “Vital Capacity of Chinese Students,” Archives of Internal 
Medicine, XL (1927), pp. 686-700. 

89 C, M. Jackson, American Journal of Anatomy, XI (1927), p. 59. 

40C, M. Jackson and H. D. Lees, “The Correlations Between Vital Capacity and 
Various Physical Measurements in 100 Healthy Male University Students,” American 
Journal of Physiology, LXXXVII (1928), pp. 654-666. 

41 Cureton, unpublished paper. 
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THE METHOD OF THIS STATISTICAL ANALYSIS 


There has been so much discussion as to whether vital capacity 
belonged in the Rogers Strength Tests and whether vital capacity 
involved a strength factor, that it was decided to analyze Rogers’ orig- 
inal data. The data was collected in 1923 on 210 Montclair High School 
boys, ranging in age from 12.75 to 19.91 years (S.D. = 1.17 years), 
Rogers reported reliability self-r’s all above .86 for this data.‘* The 
observations of vital capacity were not corrected for temperature or 
pressure variations. With corrections the correlations would possibly 
have been slightly higher. 

True causal relationships are not always indicated by statistics, 
If two variables are intercorrelated and there is a good relationship, 
there may or may not be a good causal relation. Usually it is possible 
to clarify the situation by reasoning upon the data in the light of what 
is known about the measurements. 

Statistical methods can be applied to causal analysis problems to 
evaluate the contribution which a variable makes to a total criterion, 
but the results are not better than the accuracy and reliability of the 
original measurements and the logic with which they are combined. Care 
should be constantly used to check upon spurious results. 

It is a precarious proposition to predict the magnitude of causal 
relationships from zero-order correlation coefficients. Body measure- 
ments are usually correlated positively and it is difficult to know if an 
r represents a causal relation or an indirect reflection of other related 
items. Thus height and weight are intercorrelated but we cannot say 
that weight is the cause of height. Within limitations the reverse may 
be true. 

The partial correlation technique is usually employed to hold 
out the influence of a variable while studying other relationships. This 
technique is very useful but great care should be used to apply the 
procedure logically. Illogical application can lead to ridiculous results. 
Burks has pointed out the difficulties even when the procedure is ap- 
plied logically.** The result does not give the true met percentage of 
contribution of a causal factor to the criterion or dependent variable. 
It is particularly fallacious when measures are highly intercorrelated 
with reciprocal effects between the criterion and causes. Neither the 
zero-order r nor the partial r indicate, in the best manner, exactly the 
weight, either absolute or relative, which should be given to a factor to 
indicate its percentage of causal contribution. 

Sewell Wright developed a method of obtaining path coefficients 
which do indicate the net effect of a cause on a criterion if there is a 


42 F, R. Rogers, “Physical Capacity Tests in the Administration of Physical Edu- 
cation,’ (New York: Teachers College Publication No. 173, 1923), pp. 8-16. 

43 Barbara S. Burks, “On the Inadequacy of the Partial and Multiple Correlation 
Technique,” Journal of Educational Psychology, XXVII (Nov., 1926). 
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true causal relationship present.‘* The path coefficients, designated by 
P’s, represent the relative net effect over any path between any two 
yariables in the causal analysis diagram (Illustration II). The P’s 
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IttustTRATION II 


squared give what Wright calls the d’s, which indicate the net per cent 
contribution, or the amount accounted for by each determining factor. 
When each d is divided by the total of all d’s and multiplied by 100, 
the result is the relative percentage contribution of each variable. We 
should never expect the sum of the d’s to add up to one, when only 
the direct paths between the contributing variables and the criterion 
are considered. The indirect paths have effects which affect the variance 
in the criterion. The sum of the indirect and direct effects should indi- 


44 Sewell Wright, “Correlation and Causation,” Journal of Agricultural Research, 
XX (Jan., 1921), p. 562. 
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cate the total contribution accounted for except for errors which always 
exist, being due to (1) attenuation in the original measurement, (2) 
curvilinearity in the data, and (3) homogeneity of the sample. All of 
these effects lower the correlations, and the P’s and the d’s. Also, inade- 
quacy of the sample or lack of representativeness, or randomness, may 
produce spurious effects. 

The most economical method of combining several factors into a 
prediction equation is the Doolittle method.*® This yields a regression 
equation in standard score form, i.e., with the weightings in terms of 
Beta’s (B’s). It is an interesting fact that the P’s have the same nu- 
merical value as the Beta’s of the Doolittle system. However, the re- 
gression equations which result from the Doolittle solution will not 
yield the indirect effects of the path coefficient system. It should not be 
expected that the B’s squared will add up to the total contribution of 
the causal factors. The Doolittle method is very much faster and the 
result is usually expressed relatively by adding up the B’s after squar- 
ing, and determining the percentage of each to the total. The percent- 
age accounted for by the entire battery is usuaJly indicated by R? (the 
multiple coefficient of correlation).** A good study showing the appli- 
cation of the path-coefficient system is that by Heilman.** Two other 
of the best articles on the use of statistics in causal analysis are those by 
Dunlap and Cureton** and by Monroe and Stuit.* 


APPLICATION TO THE CAUSAL ANALYSIS OF VITAL CAPACITY 
Using Rogers’ original correlations, and solving by means of the 
Doolittle solution, the following results were obtained: 


Relative 
Per cent 
Key Item B B Contribu- 
o Vital Capacity (the criterion) tion 
1 Athletic Index (Rogers) ...... .226 .O512 14.14 
SE ee ae eee .158 .0250 6.92 
iwi setuhvageesweena nes -402 - 1610 44-45 
SS  Gudehs aceans od6¥n0 00> 331 . 1098 30.70 
SC MA: cir ensescesess .068 .0046 1.27 
© RR BRI 6 ce ccc csvccccs's .052 .0027 75 
Pi PL i ipceavesceceane — .009 .OOOI .03 
Be rrr e — .008 .0077 2.13 





3621 100.39% 


45C, C. Peters and W. R. VanVoorhis, ‘Statistical Procedures and Their Mathe- 
matical Bases,” (State College, Pa.: The Penna. State College, 1935), pp. 192-213. 

46 See the use made of R2 by Raymond Franzen, Physical Measures of Growth and 
Nutrition, American Child Health Assn., N.Y. 

47 J. D. Heilman, “The Relative Influence Upon Educational Achievement of Some 
Hereditary and Environmental Factors,” 27th. Yearbook for the Study of Education, 
35-36, 1928. 

48 J, Dunlap and E. E. Cureton, “On the Analysis of Causation,” Journal of Educa- 
tional Psychology, XXI (Dec., 1930), pp. 657-80. 

49 W. S. Monroe and D. B. Stuit, “Correlation Analysis as a Means of Studying 
Contributions of Causes,” J. of Exp. Ed., III (Mar., 1935), pp. 155-165. 
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Prediction Equation in Standard Score Form: 

Zo = -226 Z, + .158 Zo + .402Zg +- .331 Z4 — .068 Z5 + 0524 
Ze — .0088 Zi — .088 Zs 

R =.846 S. D. (est. Z,) == 399 c.c. 

R2 = .716 or 71.6 per cent accounted for in the direct effects. 


DISCUSSION OF THE RESULTS 


1. The solution of Rogers’ data by the Doolittle method permits a 
remarkably good accounting to be made of vital capacity. The multiple 
R is .846 and vital capacity is accounted for by the factors included 
to a closeness of 399 c.c. for the standard error of estimate error. This 
is very good considering the fact that there has been no correction for 
attenuation, curvilinearity, or homogeneity of the data. 

2. The bulk of vital capacity is due to size as contributed through 
the height and weight factors. A total of 75.15 per cent relatively of 
vital capacity is accounted for by these two items alone. It can easily 
be understood why surface area would correlate so well with vital ca- 
pacity because the surface area values in the Boothby and Sandiford 
nomograph have been derived from the equation: 


S.A.(sq.m.) = W°-45X H°.75 X 71.84 


This equation gives an error of 7.3 per cent from observed values. 
Surface area was not computed from the Rogers’ data because the origi- 
nal measurements were not available. The effect of size thus shows up in 
height and weight. The result is logical. Height contributes 13.75 per 
cent more than weight. 

3. Strength or strength condition is a very small factor as it con- 
tributes to vital capacity. The Rogers’ strength tests are not specific 
measures of chest or diaphragm strength but since all strengths of the 
body intercorrelate pretty well, it would be expected that respiratory 
strength might be reflected through these tests if it were related to 
vital capacity. The zero-order correlations showed strong relationship 
between vital capacity and strength. This was due to the reflection of 
height and weight through the strength paths due to the interrelation 
of strength to height and weight. 

4. There is a slight something in athletic ability as measured by the 
four events which Rogers used of the track and field type which con- 
tributes to vital capacity. It may be a type of flexibility or an un- 
measured type of strength which the athletes have. It may be some 
unidentified quality. 

5. Vital capacity varies concomitantly with the growth of the body. 
Therefore, factors which affect growth will affect vital capacity. 

6. The possibility of a condition factor of the circulatory-respira- 
tory type affecting vital capacity is rather slight when the following 
facts are studied: 
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a) That height and weight contribute such a large proportion and 
that these are uncorrelated with the circulatory-respiratory measures, 

b) Likewise, age is uncorrelated with the circulatory-respiratory 
measures, therefore, the possibility of the age contribution being due to 
such a condition factor is slight. 

c) Likewise, strength is uncorrelated with the circulatory-respira- 
tory measures as in the McCurdy-Larson, Schneider, and pulse-ratio 
tests. 

d) There may be a slight possibility of the contributing effect of 
the Athletic Index having a small circulatory-condition factor but it 
is thought that this is due more to flexibility of a type unmeasured. 


FINAL STATEMENT 


The evidence has been examined in the literature for vital capacity 
as a test of condition. It is a reflection predominantly of size as indi- 
cated principally through surface area, height, weight, or chest girth. 

The evidence is very slight that there is any circulatory-respiratory 
condition measured by vital capacity. The literature shows the possi- 
bility of extreme heart or lung diseased cases showing very much lower 
vital capacity. This becomes irrelative for nearly 100 per cent of the 
subjects measured in the routine examination, because in order that an 
effect be noticeable, the subject must be bed-ridden. This means that 
no positive relation can be claimed between vital capacity and organic 
condition. The difficulty will usually be found in trying to apply a norm 
to a person for whom the norm is not a fit. The evidence in the second 
paper of this series will show that there is no organic significance to the 
residuals obtained by subtracting the predicted vital capacity from the 
actual. 

Better ways exist for measuring the size of the body, its strength, or 
flexibility than trying to reflect these relations through vital capacity. 

Vital capacity may be used as a safety-valve test, i.e., in the hope 
that anyone with severe lung or heart trouble will be caught by the 
test. For the greatest number of subjects it is meaningless. 

In any case of using vital capacity as a test of condition, the pro- 
cedure should be to correct for body size by using a regression equation 
of the score form as derived to fit data of the type to which it is being 
applied. The residual or difference between the actual vital capacity 
and the predicted should be used to rank subjects. Examiners should be 
very careful about indicating definite significance for the test until more 
evidence exists. 
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The Contribution of Breathing Capacity 
to the Physical Fitness Index 


By Drosotp VAN DALEN 
Mount Clemens High School, Mount Clemens, Michigan 


Strength Test that had been used in the eastern colleges during the 

last two decades of the 19th century.’ Since Rogers revised the 
strength test, it has been employed to meet many divergent needs. 
Chamberlain and Smiley have presented striking evidence of the valid- 
ity of the physical fitness index as an index of functional health.’ 
Studies by Kistler,* Handy,* Dunder,® and others conducted at the 
State University of Iowa, using different combinations of various 
strength test elements, were made to validate the strength tests as in- 
dices for the measurement of potential athletic ability, potential general 
motor ability, and as a guide to the classification of pupils of physical 
education classes. 

One striking fact about these studies is that every investigator who 
used the physical capacity tests, except Chamberlain and Smiley, 
omitted lung capacity from his battery of strength tests. Each believed 
that lung capacity had little significance for his respective problem and 
hence omitted it as one of his test elements. Recently, McCloy made a 
preliminary study using the best weightings of the Rogers’ battery,° 
with chinning and dipping scored by his own formula and using as a 
criterion variable the total points in four track and field events. He 
found that the addition of lung capacity was of little significance for his 
particular problem. Since no investigator seems actually to have at- 
tempted to find whether or not there is any relationship between the 
physical fitness index and the breathing capacity index, this investiga- 
tion herein reported was undertaken. 


STATEMENT OF THE PROBLEM 
The purpose of the present study was to determine whether or not 
there is any relationship between the physical fitness index and the 
breathing capacity index in prepubescent boys and postpubescent boys. 


I: 1925, Rogers proposed a revised form of the Intercollegiate 


SOURCE OF DATA 
The data from which this study has been made are the records of 
the Rogers’ Physical Capacity Test made by 238 twelve-year old boys 
and 229 seventeen-year old boys of the public schools of Schenectady, 
New York. All boys whose weights were 20 per cent overweight or 20 





1 Numbers refer to the Bibliography at the end of this article. 
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per cent underweight for their age and height were arbitrarily excluded 
from this study.* The Baldwin-Wood charts were used to determine the 
normal standard for age, height, and weight.’ 


METHOD OF PROCEDURE 


The total strength index was computed by summing the unweighted 
strengths of the right grip, the left grip, the back lift, the leg lift, and 
chinning and dipping strengths. Chinning and dipping strengths were 
computed by the formula developed by McCloy.*® Since this gives only 
actual total strength, the physical fitness index must be computed to 
provide a standard by which strength may be interpreted in terms of 
the individual’s norm. The physical fitness index was derived by divid- 
ing the actual total strength times 100 by the norm for age and weight. 
McCloy’s norms were selected as the standards.° 

The breathing capacity index was found by dividing the actual 
lung capacity times 100 by the norm for age, height, and weight. These 
~ norms were derived from formulae developed by Kelley. 1° 


RESULTS 


The correlations found between the physical fitness index and the 
breathing capacity index in the 238 prepubescent boys and the 229 
postpubescent boys were found to be .202 and .221 respectively. This 
would make the predictive indices .o21 and .025 respectively,f which 
would indicate that lung capacity, which would be a valuable measure- 
ment in itself and useful for more than one purpose,” is not signifi- 
cantly related to the strength tests, except as both are correlated with 
age, height, and weight. 


CONCLUSIONS 


The results of this study would seem to indicate that lung capacity 
is of little significance as an element in the strength test. Its addition 
makes no notable increase in the validity of the strength test itself, and 
so it may well be omitted from this battery. 
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*The reason for these omissions is two-fold: first, decided overweight or under- 
weight, due primarily to variations in general fatness only, spuriously raise or lower the 
physical fitness index. Second, breathing capacity standards should be based on sex, age, 
height, and normal weight, and not actual weight. Since the measurements for the 
prediction of normal weight were not available for this group, it was felt that it would 
be safer, since actual weight had to be used, to limit the range somewhat. 


+ The predictive index is 1—\V1—p2 and represents the approximate percentage by 
which predictive accuracy is increased from pure chance to a perfect relationship. 
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A Scale for Measuring the Antero-Poste- 
rior Posture of the Preschool Child 


By BILvie Louise Crook, M.Ed. 
State Department of Education, 
Austin, Texas 


T IS a well-known fact among physical education teachers and 
] others interested in the physical development of the child that 
standardized material on posture is needed today. Especially is this 
true of standards for the grading or measuring of posture, and stand- 
ards for measuring the improvement made in posture during the pre- 
school age. 
It is hoped that such a scale as the one developed in this study may 
be of use to those who are unfamiliar with posture problems as well as 
those who are more familiar with them. 


THE PURPOSE 


The purpose of this study was to establish a scale for measuring 
the antero-posterior posture of the preschool child. Such a problem 
was undertaken in the hope that the resulting scale for grading the 
child would be of service to parents, teachers, and others interested in 
corrective and preventive measures for the child of this age. The pre- 
school age of two to five years was selected in order that the scale 
might have a wide use. Standards for the measurement of quality in 
written composition, handwriting, and other subjects have been con- 
structed on the assumption that differences which are noted equally 
often are equal, unless always or never noticed. The same principle 
applies to measuring the quality of posture. 

The material used is made up of a random group of one hundred 
silhouettes of preschool children. The silhouette method was used in 
preference to the photographic method because no satisfactory photo- 
graphic room was available at the time, and mainly because the method 
is less embarrassing to the child. 

As in the method used for standardizing handwriting, these numer- 
ous samples of posture were evaluated separately by a large number of 
competent judges. Relative values of the samples were determined from 
the scores of the judges. A scale based on the gross scores of the samples 
was formed. It was then possible to apply statistical methods to these 
data and in turn derive the samples for the linear scale. The samples 
finally selected were then placed on a large chart for convenient use. 
In using the scale, the teacher is really comparing the samples of pos- 
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ture with standards of quality of posture that have been determined 
with some degree of accuracy, and the resulting grading or assignment 
of his own sample of posture is made objectively. 


THE PROBLEM 


The first problem consisted of securing a large enough group of 
pre-school children with which to work. Many problems are met with 
in working with preschool children that are not found in working with 
older children. It was necessary to photograph over two hundred chil- 
dren before as many as one hundred clear silhouettes were obtained. 

The process of making silhouettes was simplified as much as pos- 
sible in order that the technique could be followed by employing ordi- 
nary equipment. An ordinary Eastman 2-A folding camera was em- 
ployed. The camera was placed on a tripod in a laboratory which had 
no outside source of light. The subject was placed on a small stool one 
foot in front of a white screen of linen sheeting. Five feet behind the 
screen at the level of the subject’s hips was placed a 500 watt light 
mounted in a difusing reflector. 

The child stood with right side to the camera. The attention was 
focused at eye level. The subject was allowed to stand in an easy normal 
position with hands at his sides. Extreme care must be exercised in tak- 
ing silhouettes in order to avoid allowing the line of the elbows to ob- 
literate the curve of the back in the finished silhouette. Each case was 
numbered and a card index kept. 

In constructing the scale, it was decided to follow in part the 
technique of Dr. C. L. Brownell of Teachers College. The technique of 
the later part of the problem was an original simplified method which 
more aptly suited the problem in hand.* 


TECHNIQUE 


Twelve copies of each of the one hundred silhouettes were made. 
These sets of one hundred were circulated among fifty judges. The 
judges were physical education professors and instructors, physical 
education practice teachers, physicians, graduate nurses, and physio- 
therapists. 

The purpose of ranking of the silhouettes was to obtain the average 
opinions of the judges as to the quality of the posture represented by 
each of the one hundred silhouettes. The aim was to produce, upon com- 
pletion of the study, a quality scale ranging in value from poor to good 
posture with each step equidistant in quality of posture from each of 
the adjacent ones. 

The judges were given specific directions to follow in ranking the 
silhouettes. The one hundred samples were to be placed on a table 


1 Brownell, C. L. A Scale for Measuring the Antero-Posterior Posture of Ninth- 
Grade Boys. (Teachers College, Columbia University publications.) 
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before the judge and arranged in order of merit with the very best | 
specimen on the extreme left, the next best next, etc., until the poorest ( 


one would be assigned the last place on the extreme right. The samples 


were then to be stacked with the best posture on top, and returned to | 


be recorded. 


HANDLING OF DATA 


A data sheet was prepared for the purpose of recording the order 
in which each of the silhouettes was placed by the fifty judges. Then a 


master sheet was constructed from the combined data of the judgment | 


ratings of the fifty judges rating the entire hundred silhouettes. 
Gross scores were obtained from the master sheet. The silhouettes 

were given the value designated by the position in which they were 

placed by each individual judge. For instance, take the example: 


if silhouette No. 202 were placed in the first square by one judge, the | 


score would be one point. If it were placed in the fourth square from 
the top by the next judge, its score would be four points. If judge num- 
ber three placed it last, the score would be 100. The lowest score that 
a silhouette could possibly have would be 100, and the highest possible 
score for one to have would be five thousand. Gross scores, therefore, 
were derived from the combined placements of all judges. 

At the end of the process, each of these new columns was totaled 
and the gross score for each silhouette thus obtained. The total score 
of 141 for silhouette No. 202 was lowest of all; therefore, silhouette 
No. 202 was placed first in rank order. Silhouette No. 4 was placed 
last with the highest score of 4600. 

The final scale consisted of from ten to twenty samples arranged in 
order of merit in such a way that the differences in quality between 
successive samples were equal or very approximately equal. For this 
purpose about thirteen silhouettes were needed. 

The application of the technique included the “per cent of better 
judgment” method and the “direct comparison” method. These methods 
were used previously by Brownell. It was found that such methods were 
not reliable when applied to the present problem because of variation 
of judgments in placing silhouettes and because of other reasons. At 
this point several simpler methods were given a trial. 

The first method employed a scale unit which was simply equal 
fractions of the gross judgment scores. The second method used a scale 
unit based upon percentile points from the rank distribution of the 
scores. The third method was a combination refinement of the first two. 
In this method, the scale unit was based upon percentile points of the 
sum of the gross scores. This method was the one used in the selection 
of the thirteen silhouettes for the scale. Each sample of posture was 
determined by the percentile position of gross scores at which it was 
located. The value of each sample for grading purposes was taken 
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from Garrett’s table for transmutation of rank order distribution into 


units of amount.’ 
TABLE I8 


STANDARD FORMULA FOR CALCULATION OF PERCENTILE VALUES 


N—total number of cases (100 silhouettes) 
p—proportion of cases with smaller values than P, 
P,—percentile value (in gross score) wanted 
f,—frequency in step in which percentile wanted falls 
iy—interval of this step 

F,—sum of all frequencies in all steps below this step 
v,—value of lower boundary of step 


N—F 
r= 0+ () x ip 


Examples 
Wanted: the percentile value of 2 P.Z., or 83.33 percentile. 


8.33 — 81 
P.8333 = 3700 + — St S86 o> 


P.8333 = 3700 + 75.8 = 3775.8 gross score 


The silhouette whose score is nearest to 3775. is the silhouette to be used 
at —2, P.E. or the 83.3 percentile. The nearest score (from Table I) is 
3780, and the silhouette indicated is number 74. 

This table gives the rank order of silhouettes according to gross score. 


In using the scale no previous training is necessary on the part of 
the teacher. Care should be exercised, however, in taking the silhou- 
ettes to be graded. It is admitted that silhouettes are not absolutely 
reliable in all cases. They may not give an absolutely true picture of 
the spinal curves in some individuals because heavy muscles, the el- 
bows, or scapulae may cause misleading contours. The latter two faults 
may be eliminated to some extent by proper standing position, while 
the heavy muscle contours would not be apparent in young children. 

In grading the silhouettes, the teacher should compare each indi- 
vidual to be rated with each of the thirteen standard specimens on the 
scale, until the one which it most clearly resembles is located. Begin 
at the poorest posture on the scale and work up; then begin at the 
best posture on the scale and work down until the correct position of 
the silhouette is located. The subject to be graded is then given the 
same rating as the figure which appears under the sample on the stand- 
ard scale. 

The finished scale is shown on page 100. It is to be used in the 
following ways: 


1. For rating posture of the pre-school child. (Demonstration.) 





2 Garrett, H. K. Statistics in Psychology and Education, p. 47. 
8 Table I is the rank order of silhouettes according to the gross score. 
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A SCALE FOR MEASURING THE ANTERO-POSTERIOR POSTURE OF THE 
PRE-SCHOOL CHILD 


Directions for using the scale—Move the silhouette to be graded along the 
scale until the standard type of posture most similar in quality is found. Do this 
from each end of the scale. The average of three separate comparisons may be 
taken as the individual’s posture grade. The posture grade is the number below 
the standard type of posture on the scale most closely corresponding to the sample. 











POSTURE OF THE PRE-SCHOOL CHILD 


2. For grading the amount of improvement in the 
posture of the child. 

In the second use mentioned, the scale is used to 
show the improvement in posture of individual chil- 
dren over a period of time. The first silhouette taken 
of a child is rated on the scale and the rating re- 
corded. A few months later a second silhouette of this 
child may be taken, rated and recorded. A compari- 
son of these ratings or gradings will show the amount 
of improvement made during the time intervening 
between silhouettes. 

During the progress of this study and while ar- 
ranging the scale, certain posture characteristics of 
the pre-school child were brought to the attention. 
These were as follows: 

1. Hyperextension of the knees. This fault is 

100 probably due to very flexible joints or easily stretched 
hamstring tendons, and is apparently the first pos- 
tural fault to become evident. 

2. The pelvic angle increases with increased hyperextension of the 
knees. 

3. As a result of the above, a hollow back and protruding abdomen 
become more pronounced. 

4. A compensatory curve gives rise to round shoulders. 

5. Finally, the head is thrust forward to preserve the balance and 
the entire body alignment is in maladjustment from foot to head. 
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Flutter Kick.” Swim. Pool Data & 
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Collins, E. K. “Design and Construc- 
tion of an Olympic Pool.” Swim. Pool 
Data & Ref. Ann. 1935, pp. 29-32, 
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Huedepohl, P. “Cleaning Swimming 
Pools.” Beach & Pool, IX: (Aug. 
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Tue RuytHM Book. Elizabeth Water- 
man. (New York: A. S. Barnes and 
Co., 1936) 150 pages. $3.60. 


This book is a worthy representative 
of that rapidly increasing group of pub- 
lications stressing the “expression” as- 
pects of education. Rhythm is a funda- 
mental feature of the universe. The hu- 
man normally develops “a sense of 
rhythm” at an early age and continues 
to employ this, not only as an aid to 
efficient performance of daily work, but 
also as an art form such as music, sculp- 
ture, dancing, etc. 

While basic rhythm training will 
doubtless enable the child to form “well- 
synthesized patterns,” educators are not 
agreed that such experience will trans- 
fer to orderliness the confusion of unre- 
lated elements of the community. On 
the hypothesis that “our primary source 
of information about rhythm is the con- 
sciousness of our own moving body 
and that these rhythmic movements be- 
come the building blocks of rhythm, 
which are useful in proportion as we 
become aware of them, distinguish them 
and know them by their names,” the 
author proceeds to define and analyze 
fourteen elemental rhythm movements 
and to consider variations of each such 
as timing, intensity, and spacial varia- 
tion or patterns. Walking, running, tip- 
toeing, jumping, hopping, leaping, gal- 
loping, sliding, skipping, bending and 
stretching, swinging and swaying, turn- 
ing and twisting, rising and falling, and 
shaking and beating are so treated. In 
the main this is well done. There might 
be some questions about some of the 
details. For example, when the author 
says that in running, both feet “actu- 
ally leave the ground at the same time,” 
(page 19) she probably meant that in 





running there are times when both feet 
would be free from the ground at the 
same time. In tip-toeing, to secure a 
smaller base and thereby render bal- 
ancing more difficult, one naturally 
questions the mechanical practicability 
of placing “the feet and legs together 
so that they are touching all along the 
inner margin,” (page 20). 

Progression from rhythmic move- 
ments into rhythmic patterns is re- 
corded by adapting a series of ideo- 
graphic symbols representative of each 
of the fourteen elementary bodily rhy- 
thms and then selecting certain of these 
and arranging them in sequence. A con- 
sideration of the permutations possible 
here indicates the opportunity for crea- 
tive activity by a group of pupils. How- 
ever, the experimentation with se- 
quences and their recording in sym- 
bols—or the reverse order of procedure, 
experimenting with the steps and then 
making the records—will promote in- 
terest and originality. 

A noteworthy contribution is the 
emphasis upon the vocal expression 
which accompanies movement as in 
chanteys, marching songs, etc., and the 
suggestion is made that vocalizing syl- 
lables, as those in a pupil’s name, may 
be fitted to one or a combination of 
elemental human rhythms in metric 
forms of two-, three- or four-beat 
measures. This section of the book 
might well have been extended. Move- 
ment is also related to music on various 
instruments, percussion, wind, stringed, 
and metal, which are described, illus- 
trated, and characterized. Drawing and 
modeling as related to movements are 
considered from the point of view of 
color, line, mass, and texture, with in- 
terpretative illustrations. 

The largest single section of the book 
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discusses musical accompaniments to 
movements, and gives fifty-four pages 
of tested and approved selections, some- 
times with interlinear insertions of 
adapted movement symbols. 

The teaching suggestions are much 
above average. A classified bibliography 
of one hundred titles concludes the ex- 
cellent text, designed primarily for chil- 
dren. 

The publishers have produced a hand- 
some blue and silver binding, good 
paper, clear type, and in all a most 
pleasing format. 

G. B. AFFLECK, 
Springfield College 
Springfield, Mass. 


THe DIAGNOSIS AND TREATMENT OF 
PosturaL Derects. W. M. Phelps 
and R. J. H. Kiphuth. (Springfield, 
Illinois: Charles C. Thomas, 1932). 
180 pp., $4.00. 


A collaboration by an orthopedic 
surgeon and a _ scientifically minded 
physical educator has resulted in an 
excellent treatise on the much discussed 
subject of posture. Dr. Phelps has 
drawn from his orthopedic experience, 
and also the experience of Dr. Morton, 
for a_ scientific background. Coach 
Kiphuth has given the result of a num- 
ber of years of study of children of the 
better class schools of the East. While 
his data may deal with a small section 
of the general population, his conclu- 
sions are very well drawn. The back- 
ground of the study brings out the 
evolutionary influence in the gradual 
development of modern man. Environ- 
mental influence and the effect on pos- 
ture are carefully explained. 

A number of very questionable points 
regarding posture are well handled by 
the authors. There is not the usual 
concern shown over the fact that young 
children show a lordosis, a prominent 
abdomen and a flat chest. This is ac- 
cepted as one of the periods of growth 
through which all normal children go. 
Rather than forcing a lot of corrective 
work of the formal type on the young- 
sters of pre-adolescent age, it is advo- 


cated that the youngsters be given 
freedom for activity. Specific corrective 
exercises are suggested in cases of actual 
defects among children of pre-adoles- 
cent age. The adolescent period is sug- 
gested as the time for emphasis on cor. 
rective work. It is felt that at this time 
characteristic posture and tendencies are 
formed and these should be corrected 
if they are detrimental to one’s posture, 
There may be the question in the minds 
of many readers as to why some cor- 
rective work could not be given before 
adolescence and thus spare the adoles- 
cent the need for specific formal cor- 
rective work. The question of what is 
normal posture is well handled and 
various types of postures are explained, 
The difference between structural and 
functional conditions is very clearly 
outlined. 

Many who have long considered pos- 
ture as a matter of bone and muscle 
will be pleasantly surprised to note the 
emphasis on neurological examinations 
and consideration of the individual as a 
total integrated personality. For those 
who are working with defective indi- 
viduals, the book is a stimulating re- 
view and for those who are unfamiliar 
with the field, it should act as a stim- 
ulant for further study and enlighten- 
ment. Some of the exponents of foot- 
print procedures will not receive pleas- 
antly the just criticism on the validity 
of footprints. 

The medical influence on the book is 
seen in the statement, “it remained for 
the orthopedists to point out the harm 
resulting from poor posture by its con- 
tribution to diseases and disturbances 
of many kinds.” There will be question 
in the minds of many as to whether 
poor posture has contributed to various 
diseases or whether poor posture is a 
characteristic symptom of many dis- 
eases. 

Many teachers of correctives in high 
schools and colleges will question the 
possibility of making students with 
slight postural defects as “posture con- 
scious” as the authors would desire. 
For those who are dealing with formal 
corrective work, the chapter on cor- 
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rective exercises gives some of the best 
illustrations by photographs of correc- 
tive exercises which the reviewer has 
had the pleasure of seeing for some 
time. The principles of exercises are 
given as: 

1. Stretching 

2. Strengthening 

3. Poising 
A study of this chapter will reveal the 
fact that the majority of cases taking 
corrective exercises need these three 
types of exercises, with a special em- 
phasis on a strengthening phase. 

Having read a number of the recent 
books on correctives, the reviewer un- 
hesitatingly recommends this book for 
all those who are dealing with cases 
of faulty body mechanics. It is an ex- 
cellent book for collateral reading and 
could be recommended to students with 
postural defects for study leading to a 
better understanding of their condition. 
This should result in their appreciation 
of the need for cooperation and indi- 
vidual effort in ameliorating faulty 
body mechanics. 

Grorce T. STAFFORD 
Associate Professor of Physi- 
cal Education, University of 
Illinois 


Parents’ Questions. Staff of The Child 
Study Association of America. (New 
York: Harper and Brothers, 1936), 
312 pp., $2.00. 


The physical educator is realizing 
more every day the fundamental im- 
portance of studying the whole per- 
sonality of the individual whom he is 
attempting to help through the agencies 
of physical education. The human 
organism comes first and the activity 
second. The emphasis which has been 
placed upon pupil activity is being 
shared by pupil personality. In obedi- 
ence to the significant dictum, “know 
thyself,” the teacher is making an 
analysis of his own personality in its 
interaction with the human subject and 
educational processes. The Adlerian 
psychology with its stress upon the 
prototype has brought to light the 


necessity for a study of early condi- 
tioning as a preliminary orientation to 
a more thorough study of adult be- 
havior. 

The physical educator interested in 
these significant behavior aspects of 
physical education will find much help- 
ful material in the questions, answers, 
and discussions of habits and habit 
training, discipline and authority, 
healthy attitudes toward health, hered- 
ity and training, the child’s emotions, 
sex in childhood, character and spiritual 
growth, school and home, the child and 
the outside world, and parents as peo- 
ple. 

Joun EIsere Davis 
U.S. Administration Facility, 
Perry Point, Md. 


Society rn Action. Helen Halter. (New 
York: Inor Publishing Co., 1936). 
355 pp. $1.66. 


This book is an endeavor to fill the 
need for a continuous and related 
course of study on the junior high 
school level, ie., seventh, eighth, and 
ninth grades, in view of the new empha- 
sis on the social studies in modern edu- 
cation. It is arranged in outline form 
following the stereotyped form of unit 
arrangement. It comprises fifty units of 
two types—first, those which relate to 
the problem of self in relation to group 
living; and second, those which center 
upon group living, this latter type be- 
ing divided into those units which con- 
cern group living in the immediate 
community and those which concern 
living in the larger community. 

The author gives us no clue as to the 
procedure adopted for the inclusion of 
some units and the exclusion of others. 
We must conclude then that the course 
is the result of the exercise of her ex- 
pert opinion in the matter. In this con- 
nection her acknowledgement of her 
debt to Dr. Donnal Smith is entirely 
superfluous. His inspiration is apparent 
in almost every page. Some day a sat- 
isfactory course or program for the so- 
cial studies may be drawn up on a sci- 
entific and objective basis. The problem 
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here is an obvious one. The social stud- 
ies aim to enable the pupil to under- 
stand his social environment and that 
social environment is undergoing swift 
and little-understood changes. 

Speaking broadly, the material is 
well chosen for study in the grades in- 
dicated and should be readily assimi- 
lated by pupils on those levels. Further- 
more, the procedure indicated for the 
working out of each unit should be of 
the greatest help to the teacher. We 
need books of this sort for the guidance 
of social studies teachers in these days 
when anyone is considered competent 
by, most school administrators to teach 
these important subjects. It is a veri- 
table “vade mecum.” The “Suggestions 
to Teachers” are particularly valuable, 
but one wonders where the ordinary 
teacher would find time for all the 
preparation indicated. 

In this connection the author in- 
dulges in the usual hocus-pocus of self- 
illusion that classes may out of the 
depths of their own wisdom select units 
for study, i.e., that classes on the junior 
high school level are able to select a 
problem as worth while. In the final 
analysis it is the teacher or supervisor 
who makes this decision, as is fitting 
and wise. There may, however, be some 
valuable training in democracy, as the 
author points out, in allowing the class 
to arrive at a decision, and then all con- 
form to the will of the majority. 

The course is so arranged that some 
choice is left to a skilled teacher in re- 
gard to the order in which units are to 
be taken up and to the dropping or 
adding of units. For those lacking this 
expertize, suggestions are given as to 
grade placement of the units and the 
order in which they are to be studied in 
each grade. 

In general, the procedure for working 
out each unit follows the Morrison 
plan, i.e., the five steps of exploration, 
presentation (by the teacher), assimila- 
tion, organization, and recitation. Ade- 
uate pupil activities and references are 
indicated though the questions for class 
discussion are rather meagre. The refer- 
ences are roughly evaluated as being 


suitable for students (junior high) or 
advanced students and adults. More at- 
tention should have been given to 
checking the results of teaching to ascer. 
tain whether the pupils have really at- 
tained the knowledge, habits, skills, or 
attitudes aimed at. 

Of the fifty units comprising the 
course, but one relates to the matter of 
health and one to the matter of recrea- 
tion (including hobbies), the latter 
faring rather better both in the num- 
ber of pages and topics devoted to it. 
The fault here is definitely one of 
under-emphasis. 

Leo P. Reppine, 
Washington High School, 
Rochester, New York 


THE ANATOMY OF PERSONALITY. How- 
ard W. Haggard, M.D., and Clements 
C. Fry, M.D. (New York: Harper 
and Brothers, 1936), illustrated. 357 
pages. $3.00 


To students of higher learning, to 
social workers and to most educators, 
the nebulous terms “personality” or 
its oft misused synonym “character” 
need no introduction. These terms have 
been glibly written and spoken about 
by lay and professional alike for more 
than twenty-three hundred years. 

Ever since man coined the term 
“personality” he has been prone to con- 
join to it a myriad of connotations. It 
seems that the human mind in all times 
has been intrigued and lured by the 
mysteries and intangible qualities of 
human beings. History relates that 
Hippocrates, with his “Humoral Doc- 
trine of Personality” was one of the 
first leaders, if not the first, to attempt 


to unravel the problem. Others soon 


followed with their theories and doc- 
trines. In early Greek literature, the 
School of Theophrastus prevailed. Later 
the theological view of St. Augustine 
and the early Christian Fathers pre- 
dominated. Then in the latter part of 
the eighteenth century, Descartes and 
the Romanticists founded the philo- 
sophical school. Toward the end of the 
nineteenth century, the Positivistic 
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School of the biologists was in the 
limelight. Then came Sigaud and his 
“Gestalt” School; McAuliffe and his 
“colloid theory”; De Giovanni and his 
“Anthropological” school; Adler and 
the “Psychoanalytic” School; and most 
recently Pende and Kretschmer with 
their “Glandular” theory. 

Drs. Haggard and Fry present no 
theory of their own. Their observations 
have led them to agree with the Sophist 
doctrine (man is the measure of all 
things) presented by the Greek school. 

Approaching the subject from the 
viewpoints of physiology and psychi- 
atry, the authors have presented in 
lucid language a general description and 
an analysis of the genetic components 
of personality. Before man can under- 
take, with wisdom, to understand and 
improve himself, or to gain a better 
insight into the behavior of others, say 
the authors, he must know five funda- 
mental elements inherent in his per- 
sonality. These are the physique, the 
driving force (impulse), the intelli- 
gence, the temperament, and the ego. 
In subsequent chapters, Drs. Haggard 
and Fry then give their interpretation 
of the origin, nature, function, and in- 
tegration of each of these structural 
elements. The authors also vividly por- 
tray how each of the elements influences 
an individual’s life and character when 
present in superfluity or in insufficiency. 
They support their contentions by fre- 
quent references to and quotations from 
the famous “Characters” of Theophras- 
tus. (This is the study of thirty por- 
trayals of individual types of charac- 
ter.) 

Throughout the book the authors 
would have the reader see their dis- 
tinction between personality and char- 
acter. Personality, they maintain, is 
inborn, but character is acquired. It 
is “a product resulting from the action 
of the environment upon the personal- 
ity.” “The adaptation of the personal- 
ity, the conditioning of its inherent 
qualities results in patterns of reaction 
and modes of behavior, which in time 
become character.” 

To describe the Anatomy of Per- 
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sonality simply as a_ well-organized 
presentation is to undervalue it and 
overlook its primary importance. This 
importance lies in the authors’ recogni- 
tion of the difficulty man will always 
have in his attempts to adjust himself 
to an ever-changing environment. They 
particularly warn against the bias which 
prejudice plays in man when he at- 
tempts to analyze his own character 
or to judge others. 

Drs, Haggard and Fry have not given 
us just another verbose treatise on the 
subject of personality. Their volume is 
an interesting and worth-while con- 
tribution. 

M. Donatp ADOLPH 
Thomas Jefferson High 
School, Brooklyn, New York 


ELEMENTARY Human ANATOMY. Katha- 
rine Sibley. (New York: A. S. Barnes 
and Company, 10935). 359 pages. 
$4.50. 


Elementary Human Anatomy, by 
Katharine Sibley, is a book in which 
the physical education profession may 
justly find great satisfaction. 

It is the result of years of work in 
the laboratory and library, as well as of 
years devoted to the administration and 
teaching of physical education at Syra- 
cuse University. It should therefore be 
both sound scientifically and useful for 
practical class work. 

The discussions of matters on which 
differences of opinion exist, with quo- 
tations from authoritative sources, add 
to the scholarly quality of the book and 
assure to the student a sense of the 
cumulative achievement of many minds 
in the advancement of knowledge. 

The laboratory studies accompany- 
ing the text provide opportunity for 
careful observation and record of the 
parts studied, for practice in locating 
bony prominences and joints, and in the 
testing of joint motion and muscular 
action so necessary for intelligent prep- 
aration for a career in physical educa- 
tion or physiotherapy. 

In the chapters on the Nervous Sys- 
tem, the Circulatory System, the Respi- 
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ratory System, the Organs of Sensation, 
the Urogenital System, and the Duct- 
less Glands, the author has succeeded 
admirably in presenting a clear and un- 
derstandable account, within the in- 
tended scope of her book, of these com- 
plex and difficult subjects. Indeed, clar- 
ity and brevity are outstanding quali- 
ties of the book. 

The text is supplemented by a liberal 
use of the best illustrations obtainable 
from sources many of which would be 
unavailable in school libraries, The il- 

lustrations are large and clear, some are 
' in color, and all are completely leg- 
ended. Original illustrations are pro- 
vided for some of the laboratory 
studies. 

The arrangement of the text, the type, 
and the placing of illustrations are con- 
ducive to ease in reading and reference. 
The detailed table of contents and the 
page list of illustrations in addition to 
an index, facilitate reference to sections 
and illustrations as well as for special 
information. 

In its preparation, arrangement and 
printing the book gives evidence of 
thoughtful selection, careful attention 
to detail and a sense of the needs of 
students and teachers of physical edu- 
cation. It is a work to be recommended 
to them without reservation. 

SarAH R. Davis 
University of California, 
Berkeley, California 


Tue TEACHING OF Bopy MECHANICS IN 
ELEMENTARY AND SECONDARY SCHOOLS. 
Ivalclare Sprow Howland. (New 
York: A. S. Barnes and Company, 
1936), 203 pages. $2.00. 


At last, a book for inexperienced 
teachers who are confronted with the 
problem of providing an adequate 
physical education program for atypi- 
cal children. The author has presented 
her delightful experiences as a teacher 
of corrective physical education in a 
most inimitable manner. Her system 
is one based on common sense and a 
thorough understanding of children as 
one works with them in the gymnasium. 
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Recognizing the need for sound edy- 
cational methods, the author has based 
many of her procedures on accepted 
educational methods. Her subject mat. 
ter is selected on the basis of interest, 
value, and need of the student. Her 
method of presentation is one which is 
adapted to the child instead of adapt. 
ing the child to the adult’s standard. 

It must be a joyful experience to en- 
gage in the author’s Body Mechanics 
class. She sees, not a number of cases 
of kyphosis, lordosis, scoliosis, and flat 
feet, but a number of personalities with 
varying interests and needs. The chil- 
dren are first allowed to understand 
what Body Mechanics really means, 
They are next guided to see the value 
of correct body alignment for them, 
They see how they can perform their 
daily activities better if they use their 
bodies correctly. In a skilful manner 
many desirable health practices are in- 
troduced to the children. Finally, the 
author shows the children how, by 
simple exercises, games, rhythmics, 
plays, etc., they may secure this much 
coveted Good Body Mechanics, The 
author really has taken the post out of 
posture ! 

There seems to be a question in the 
mind of the author as to the reception 
which rhythmic activities might be 
given by her critics (p. 67). As balance 
and symmetrical alignment are basic in 
any dance form, they must contribute 
to the improvement of one’s skeletal 
alignment, poise, and balance. Teachers 
of physical education who are unfamil- 
iar with rhythmic activities may scoff 
(sour grapes), but a short lesson under 
the direction of a capable teacher of 
rhythmics should convince the most 
skeptical of the value of this type of 
physical education. Would that we had 
more rhythmics as one of the tools of 
correctives ! 

The author’s understanding of chil- 
dren is seen in her first choice of imi- 
tative activities with rhythms. “The Cir- 
cus Parade!” And who is too old not 
to enjoy a circus parade. Imagine the 
delight of the youngsters performing 
their “posture exercises” as they imi- 
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tate the prancing horses, the giraffe, etc. 
No teacher of physical education 
should feel incompetent for the joyful 
privilege of teaching atypicals with this 
book as a guide. The lesson plans are 
given for the various grades and ar- 
ranged in a progressive manner. Mrs. 
Howland has made a valuable contribu- 
tion to physical education and deserves 
our gratitude. 
Grorce T, STAFFORD 
Director Adapted Sports, 
University of Illinois, 
Urbana, Ill. 


Some Aspects oF CHi~D HYGIENE. 
Mary G. Cardwell, M.D. (New York 
City: Pitman Publishing Corpora- 
tion, 1935) pp. v plus 82. $1.50. 


Dr. Cardwell has happily chosen the 
title, Some Aspects of Child Hygiene, 
as in a book of handy size it is im- 
possible to deal with the whole topic. 
The points she wisely emphasizes are 
the latest findings concerning healthy 
living in its relation to normal birth, 
growth, and development, and the rec- 
ognition of the premonitory signs of 
disease in school children. 

The reviewer, accustomed to the 
ways of progressive schools, notes with 
surprise that Dr. Cardwell charges edu- 
cation with making the child “do his 
poor best to grow rapidly in two op- 
posing (the italics are mine) di- 
rections, mentally and physically—and 
for that purpose he is made to sit still 
for almost half his waking life. Rather 
than openly oppose such a scheme, the 
author urges the teacher to make repair 
in other ways for the harm done to 
child nurture and development. 


A helpful outline of some simple pre- 
monitory signs of disease and the nor- 
mal milestones of development gives the 
teacher knowledge which will aid her 
in seeking a constructive, positive atti- 
tude and treatment for the child who 
shows physical and mental defects. 

The Difficult Child is the interesting 
descriptive term for the problem child, 
and the author wisely stresses the fact 
that such children may show apparently 
quite opposite characteristics, e.g., fear 
and self-assertiveness, though anxiety 
and suspicion can usually be found 
underlying the maladjustment of such 
children. 

There are a few points in this inter- 
esting little book which are so presented 
as to seem erroneous, e.g., it is difficult 
to see how innate characteristics may 
be derived from predecessors, either im- 
mediate or from those more remote “or 
even collateral” (p. 13). And though it 
may contain practical wisdom, the ar- 
guments on page 27 are too ill substan- 
tiated, “that the effect of overheating 
is to make the child a mouth breather 
in his effects to draw in more oxygen 
to replace that lost in perspiration.” 

The author contributes a very im- 
portant note in emphasizing the sense 
of dignity and importance in one’s 
work. The Catholic philosophy guides 
the aspirations of this little book and 
Dr. Cardwell pleasingly contributes to 
the beneficial intensity of the feeling 
of a vocation to the work with chil- 
dren’s welfare. “It is not a small thing 
to have the guidance of souls; it is 
more than to rule worlds.” 

LavintaA MacKaye, M.D. 
Division of Hygiene and 
Public Health, University of 

Michigan 
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